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>Ă ƉƌĞƐĞŶƚ dĞƐŝ ŽĐƚŽƌĂů Ɛ͛ĞƐƚƌƵĐƚƵƌĂ͕ ƐĞŐƵŝŶƚ ůĞƐ ĚŝƌĞĐƚƌŝƵƐ ĚĞ ůĂ ŶŽƌŵĂƚŝǀĂ ƉĞƌ Ă ůĂ
ƉƌĞƐĞŶƚĂĐŝſĚĞƚĞƐŝĚŽĐƚŽƌĂůĂƉƌŽǀĂĚĂƉĞůĐŽŶƐĞůůĚĞůĞƉĂƌƚĂŵĞŶƚĚĞDĞĚŝĐŝŶĂĚĞůĂ
hŶŝǀĞƌƐŝƚĂƚĚĞĂƌĐĞůŽŶĂ͕ĐŽŵƵŶĐŽŵƉĞŶĚŝĚĞƉƵďůŝĐĂĐŝŽŶƐ͘
ůƐ ĞƐƚƵĚŝƐ ƋƵĞ ĐŽŶĨŽƌŵĞŶ ĂƋƵĞƐƚĂ dĞƐŝ ŽĐƚŽƌĂů ƉĞƌƚĂŶǇĞŶ Ă ƵŶĂ ŵĂƚĞŝǆĂ ůşŶŝĂ
Ě͛ŝŶǀĞƐƚŝŐĂĐŝſ͕ĚĞƐƚŝŶĂĚĂĂĂǀĂůƵĂƌů͛ŝŵƉĂĐƚĞĚĞůĐŽŶƐƵŵĚ͛ĂůĐŽŚŽůĞŶů͛ƷƐĚĞƌĞĐƵƌƐŽƐ
ƐĂŶŝƚĂƌŝƐŝĐŽƐƚŽƐ͘
ůƐ ƌĞƐƵůƚĂƚƐ Ě͛ĂƋƵĞƐƚĂ ƚĞƐŝ ŚĂŶ ĂƉŽƌƚĂƚ ŝŶĨŽƌŵĂĐŝſ ƌĞůůĞǀĂŶƚ ŝ ŶŽǀĞĚŽƐĂ ĞŶ ĂƋƵĞƐƚ














YƵĞ>ĂŝĂDŝƋƵĞůĚĞDŽŶƚĂŐƵƚŚĂ ƌĞĂůŝƚǌĂƚ ůĂdĞƐŝŽĐƚŽƌĂůƋƵĞƉŽƌƚĂƉĞƌ ƚşƚŽů͞/ŵƉĂĐƚĞĚĞů
























ŝ ĂƉƌĞŶĐ ĐŽŶƚşŶƵĂŵĞŶƚ ĚĞů ƐĞƵ ĞǆĞŵƉůĞ͘'ƌăĐŝĞƐ ƉĞƌ ƌĞĨŽƌĕĂƌͲŵĞ ĞůƐŵĞƵƐ ƉƵŶƚƐ ĨŽƌƚƐ ŝ ƉĞƌ
ŝŶƚĞŶƚĂƌĂũƵĚĂƌͲŵĞĞŶůĞƐŵĞǀĞƐĚŝĨŝĐƵůƚĂƚƐ͕ĂůŐƵŶĞƐĨŽƌĕĂĂƌƌĞůĂĚĞƐĞŶĞůŵĞƵĐĂƌăĐƚĞƌ͘'ƌăĐŝĞƐ
ƚĂŵďĠƉĞƌŚĂǀĞƌͲŵĞĚŽŶĂƚů͛ŽƉŽƌƚƵŶŝƚĂƚĚĞƚƌĞďĂůůĂƌĂŵďŐƌĂŶĚşƐƐŝŵƐƉƌŽĨĞƐƐŝŽŶĂůƐ͘
ů ƌ͘ ĚƵĂƌĚ sŝĞƚĂ ůŝ ǀƵůů ĂŐƌĂŝƌ ů͛ŽƉŽƌƚƵŶŝƚĂƚ ĚĞ ƉŽĚĞƌ ĨŽƌŵĂƌ ƉĂƌƚ ĚĞ ů͛,ŽƐƉŝƚĂů ůşŶŝĐ ĚĞ
ĂƌĐĞůŽŶĂ͘










dĂŵďĠ͕ŵŽůƚĞƐ ŐƌăĐŝĞƐ Ă ů͛ĞƋƵŝƉ ĚĞů ĞƉĂƌƚĂŵĞŶƚ ĚĞ ĚƌŽŐŽĚĞƉĞŶĚğŶĐŝĞƐ ĚĞ ůĂ 'ĞŶĞƌĂůŝƚĂƚ͘











































ƋƵĞ ŵĠƐ ĐŽƐƚŽƐ ƐŽĐŝĂůƐ ŐĞŶĞƌĂ͘  ƵƌŽƉĂ Ɛ͛ĞƐƚŝŵĂ ƋƵĞ ĂƋƵĞƐƚƐ ĂƐĐĞŶĚĞŝǆĞŶ Ă ϮϬϬ ŵŝůůŝŽŶƐ
Ě͛ƵƌŽƐ͘ hŶĂ ƉĂƌƚ ŝŵƉŽƌƚĂŶƚ ĚĞůƐ ĐŽƐƚŽƐ ƐŽĐŝĂůƐ ĞƐ ĚĞŐƵĚĂ ĂůƐ ĐŽƐƚŽƐ ƐĂŶŝƚĂƌŝƐ ;ϵͲϮϰйͿ ŝ
ů͛ĂďƐĞŶƚŝƐŵĞ ůĂďŽƌĂů͘ &ŝŶƐ ĂƌĂ͕ ƉĞƌ ĚĞƚĞƌŵŝŶĂƌ ůĂ ŵĂŐŶŝƚƵĚ ĚĞů ĐŽƐƚ ƋƵĞ ŝŵƉůŝĐĂ Ğů ĐŽŶƐƵŵ
Ě͛ĂůĐŽŚŽůĂ ůĂƐŽĐŝĞƚĂƚƐ͛ŚĂƵƚŝůŝƚǌĂƚĐŽŵĂŵĞƚŽĚŽůŽŐŝĂ ůĂĚĞůƐĞƐƚƵĚŝƐĚĞĐŽƐƚĚĞ ůĂŵĂůĂůƚŝĂ͘
ƋƵĞƐƚƐ ĞƐ ďĂƐĞŶ ĞŶ ĚĂĚĞƐ ĞƐƚŝŵĂĚĞƐ ŝ ƉĂƌƚĞŝǆĞŶ ĚĞ ĚĂĚĞƐ ĚĞ ĐŽŶƐƵŵ ƉŽďůĂĐŝŽŶĂů͘ >Ă ƚĞƐŝ
ĂĐƚƵĂů ƉƌĞƚĠŶ ĚĞƚĞƌŵŝŶĂƌ ůĂ ƌĞůĂĐŝſ ĞŶƚƌĞ Ğů ĐŽŶƐƵŵ Ě͛ĂůĐŽŚŽů ŝ ů͛ƷƐ ĚĞ ƌĞĐƵƌƐŽƐ ŝ ĐŽƐƚŽƐ




Ě͛ĂůĐŽŚŽůĚĞůƐ ŝŶĚŝǀŝĚƵƐĂƚĞƐŽƐĂůƐĐĞŶƚƌĞƐĚ͛ĂƚĞŶĐŝſƉƌŝŵăƌŝĂĚƵƌĂŶƚĞůƐĂŶǇƐϮϬϭϭ ŝϮϬϭϮ ŝĞů
ƐĞƵƌĞƐƉĞĐƚŝƵƷƐĚĞƌĞĐƵƌƐŽƐŝĐŽƐƚŽƐƐĂŶŝƚĂƌŝƐĚĞů͛ĂŶǇϮϬϭϯ͘hŶƚŽƚĂůĚĞϭ͘ϵϬϵ͘ϯϱϵƉĞƌƐŽŶĞƐ





ůĞƐ ǀŝƐŝƚĞƐ Ă ĂƚĞŶĐŝſ ƉƌŝŵăƌŝĂ͕ ŚŽƐƉŝƚĂůŝƚǌĂĐŝŽŶƐ͕ ƉƌŽǀĞƐ ĐŽŵƉůĞŵĞŶƚăƌŝĞƐ͕ ǀŝƐŝƚĞƐ Ăŵď
ĞƐƉĞĐŝĂůŝƐƚĞƐ͕ ǀŝƐŝƚĞƐ Ă ƵƌŐğŶĐŝĞƐ͕ ůĂ ĚĞƐƉĞƐĂ ĨĂƌŵĂĐğƵƚŝĐĂ ŝ Ğů ĐŽƐƚ ĚĞ ůĞƐ ďĂŝǆĞƐ ůĂďŽƌĂůƐ͘
^͛Ƶƚŝůŝƚǌă ůĂ ƌĞŐƌĞƐƐŝſ ĚĞ WŽŝƐƐŽŶ ƉĞƌ ĚĞƚĞƌŵŝŶĂƌ ů͛ĂƐƐŽĐŝĂĐŝſ ĞŶƚƌĞ Ğů ĐŽŶƐƵŵ Ě͛ĂůĐŽŚŽů
;ŐƌĂŵƐͬƐĞƚŵĂŶĂͿ ŝ ĞůƐ ĐŽƐƚŽƐ ƐĂŶŝƚĂƌŝƐ͖ ĂũƵƐƚĂƚ ƉĞƌ ĞĚĂƚ͕ ƐĞǆĞ͕ ĐŽŶƐƵŵ ĚĞ ƚĂďĂĐ ŝ ăƌĞĂ
ƐŽĐŝŽĞĐŽŶžŵŝĐĂ͘
ů ƐĞŐŽŶ ƚƌĞďĂůů ĐŽŵƉĂƌĂ ů͛ƷƐ ĚĞ ƌĞĐƵƌƐŽƐ ƐĂŶŝƚĂƌŝƐ ĚƵƌĂŶƚ ů͛ĂŶǇ ϮϬϭϯ ;ĂƚĞŶĐŝſ ƉƌŝŵăƌŝĂ͕
ŚŽƐƉŝƚĂůŝƚǌĂĐŝſ͕ǀŝƐŝƚĞƐĂƵƌŐğŶĐŝĞƐ͕ǀŝƐŝƚĞƐĂŵďů͛ĞƐƉĞĐŝĂůŝƐƚĂͿĞŶƚƌĞĞůƐďĞǀĞĚŽƌƐŝůĞƐďĞǀĞĚŽƌĞƐ
ĚĞ ƌŝƐĐ ŝ ĞůƐ ĚĞ ďĂŝǆ ƌŝƐĐ͘ ^͛Ƶƚŝůŝƚǌă ůĂ ƌĞŐƌĞƐƐŝſ ďŝŶŽŵŝĂů ŶĞŐĂƚŝǀĂ ƉĞƌ ĚĞƚĞƌŵŝŶĂƌ ů͛ĂƐƐŽĐŝĂĐŝſ
ĞŶƚƌĞĞůƐďĞǀĞĚŽƌƐŝůĞƐďĞǀĞĚŽƌĞƐĚĞƌŝƐĐĐŽŵƉĂƌĂƚĂŵďĞůƐŝůĞƐďĞǀĞĚŽƌĞƐĚĞďĂŝǆƌŝƐĐŝů͛ƷƐ















ů ƐĞŐŽŶ ƚƌĞďĂůů ŽďƐĞƌǀĂ ƋƵĞ ĞůƐ ďĞǀĞĚŽƌƐ ŝ ůĞƐ ďĞǀĞĚŽƌĞƐ ĚĞ ƌŝƐĐ ƵƚŝůŝƚǌĞŶŵĠƐ ĞůƐ ƌĞĐƵƌƐŽƐ
ŚŽƐƉŝƚĂůĂƌŝƐ͘ Ŷ Ğů ĐĂƐ ĚĞůƐ ŚŽŵĞƐ ďĞǀĞĚŽƌƐ ĚĞ ƌŝƐĐ͕ ĂƋƵĞƐƚƐ ĨĂŶ ƵŶŵĞŶŽƌ ƷƐ ĚĞ ůĞƐ ǀŝƐŝƚĞƐ
ĂŵďƵůĂƚžƌŝĞƐ;ĂƚĞŶĐŝſƉƌŝŵăƌŝĂŝǀŝƐŝƚĞƐĂŵďů͛ĞƐƉĞĐŝĂůŝƐƚĂͿƋƵĞĞůƐĚĞďĂŝǆƌŝƐĐ͖ŵĞŶƚƌĞƋƵĞĞŶ
ůĞƐĚŽŶĞƐŶŽŚŝŚĂĚŝĨĞƌğŶĐŝĞƐƐŝŐŶŝĨŝĐĂƚŝǀĞƐ͘





ů ĐŽŶƐƵŵ Ě͛ĂůĐŽŚŽů ĞŶ ƉŽďůĂĐŝſ ŐĞŶĞƌĂů ŝ Ğů ĐŽŶƐƵŵ ĞǆĐĞƐƐŝƵ ĞŶ ƉŽďůĂĐŝſ ĚĞƉĞŶĚĞŶƚ ĚĞ











ů ĐŽŶƐƵŵŽ ĚĞ ĂůĐŽŚŽů ĞƐ ƵŶĂ ĐĂƵƐĂ ŝŵƉŽƌƚĂŶƚĞ Ǉ ƉƌĞǀĞŶŝďůĞ ĚĞ ŵŽƌďŝŵŽƌƚĂůŝĚĂĚ͘ Ɛ ůĂ
ƐƵƐƚĂŶĐŝĂ ƋƵĞŵĄƐ ĐŽƐƚĞƐ ƐŽĐŝĂůĞƐ ŐĞŶĞƌĂ͘ Ŷ ƵƌŽƉĂ ƐĞ ĞƐƚŝŵĂ ƋƵĞ ĞƐƚŽƐ ĂƐĐŝĞŶĚĞŶ Ă ϮϬϬ
ŵŝůůŽŶĞƐĚĞƵƌŽƐ͘hŶĂƉĂƌƚĞŝŵƉŽƌƚĂŶƚĞĚĞůŽƐĐŽƐƚĞƐƐŽĐŝĂůĞƐƐĞĚĞďĞĂůŽƐĐŽƐƚĞƐƐĂŶŝƚĂƌŝŽƐ
;ϵͲϮϰйͿ Ǉ Ăů ĂďƐĞŶƚŝƐŵŽ ůĂďŽƌĂů͘ ,ĂƐƚĂ ĂŚŽƌĂ͕ ƉĂƌĂ ĚĞƚĞƌŵŝŶĂƌ ůĂ ŵĂŐŶŝƚƵĚ ĚĞů ĐŽƐƚĞ ƋƵĞ
ŝŵƉůŝĐĂĞůĐŽŶƐƵŵŽĚĞĂůĐŽŚŽůĞŶůĂƐŽĐŝĞĚĂĚƐĞŚĂƵƚŝůŝǌĂĚŽůĂŵĞƚŽĚŽůŽŐşĂĚĞůŽƐĞƐƚƵĚŝŽƐĚĞ
ĐŽƐƚĞ ĚĞ ůĂ ĞŶĨĞƌŵĞĚĂĚ͘ ƐƚŽƐ ƐĞ ďĂƐĂŶ ĞŶ ĞƐƚŝŵĂĐŝŽŶĞƐ ŝ ƉĂƌƚĞŶ ĚĞ ĚĂƚŽƐ ĚĞ ĐŽŶƐƵŵŽ
ƉŽďůĂĐŝŽŶĂůĞƐ͘>ĂƚĞƐŝƐĂĐƚƵĂůƉƌĞƚĞŶĚĞĚĞƚĞƌŵŝŶĂƌůĂƌĞůĂĐŝſŶĞŶƚƌĞĞůĐŽŶƐƵŵŽĚĞĂůĐŽŚŽůǇĞů
ƵƐŽ ĚĞ ƌĞĐƵƌƐŽƐ Ǉ ĐŽƐƚĞƐ ƐĂŶŝƚĂƌŝŽƐ ƚĞŶŝĞŶĚŽ ĞŶ ĐƵĞŶƚĂ ůĂ ŝŶĨŽƌŵĂĐŝſŶ ŝŶĚŝǀŝĚƵĂů ƚĂŶƚŽ ĚĞů
ĐŽŶƐƵŵŽĐŽŵŽĚĞůƵƐŽĚĞƌĞĐƵƌƐŽƐƐĂŶŝƚĂƌŝŽƐ͘
DĂƚĞƌŝĂůǇŵĠƚŽĚŽƐ͗
ů ƉƌŝŵĞƌ ĞƐƚƵĚŝŽ͕ ƉƌĞƐĞŶƚĂĚŽ ĞŶ ĚŽƐ ƚƌĂďĂũŽƐ Ž ƉƵďůŝĐĂĐŝŽŶĞƐ͕ ĂŶĂůŝǌĂ ůĂ ƌĞůĂĐŝſŶ ĞŶƚƌĞ Ğů
ĐŽŶƐƵŵŽĚĞĂůĐŽŚŽůĚĞ ůŽƐ ŝŶĚŝǀŝĚƵŽƐĂƚĞŶĚŝĚŽƐĞŶ ůŽƐĐĞŶƚƌŽƐĚĞĂƚĞŶĐŝſŶƉƌŝŵĂƌŝĂĚƵƌĂŶƚĞ
ůŽƐĂŹŽƐϮϬϭϭǇϮϬϭϮǇƐƵƌĞƐƉĞĐƚŝǀŽƵƐŽĚĞƌĞĐƵƌƐŽƐǇĐŽƐƚĞƐƐĂŶŝƚĂƌŝŽƐĚĞůĂŹŽϮϬϭϯ͘hŶƚŽƚĂů
ĚĞ ϭ͘ϵϬϵ͘ϯϱϵ ƉĞƌƐŽŶĂƐ ĂƚĞŶĚŝĚĂƐ ĞŶ ůŽƐ ĐĞŶƚƌŽƐ ĚĞ ĂƚĞŶĐŝſŶ ƉƌŝŵĂƌŝĂ ƚĞŶşĂŶ ƌĞŐŝƐƚƌĂĚŽ ƐƵ
ĐŽŶƐƵŵŽĚĞĂůĐŽŚŽů͕ĚĞĞƐƚĂƐϭ͘ϴϴϯ͘ϬϰϳƚĞŶşĂŶƌĞŐŝƐƚƌĂĚŽƐƵĐŽŶƐƵŵŽĚĞĂůĐŽŚŽůǇƚĂďĂĐŽ͘hŶ
ϯϮ͕Ϯй ƌĞĨŝƌŝĞƌŽŶ ĂůŐƷŶ ĐŽŶƐƵŵŽ ĚĞ ĂůĐŽŚŽů ;Ŷ с ϲϬϲ͘ϵϰϳͿ Ǉ ĚĞ ĠƐƚĂƐ ƵŶ ϭϬ͕ϱй ĐƵŵƉůŝĞƌŽŶ
ĐƌŝƚĞƌŝŽƐĚĞĐŽŶƐƵŵŽĚĞƌŝĞƐŐŽ͘
ůƉƌŝŵĞƌƚƌĂďĂũŽĂŶĂůŝǌĂůĂƌĞůĂĐŝſŶĞŶƚƌĞĞůĐŽŶƐƵŵŽĚĞĂůĐŽŚŽů;ĚĞůŐƌƵƉŽĚĞďĞďĞĚŽƌĞƐͬĂƐͿǇ
ůŽƐ ĐŽƐƚĞƐ ƐĂŶŝƚĂƌŝŽƐ͘ ŽŵŽ ĐŽƐƚĞƐ ƐĂŶŝƚĂƌŝŽƐ ƐĞ ŝŶĐůƵǇĞƌŽŶ͗ ůĂƐ ǀŝƐŝƚĂƐ Ă ĂƚĞŶĐŝſŶ ƉƌŝŵĂƌŝĂ͕




ů ƐĞŐƵŶĚŽ ƚƌĂďĂũŽ ĐŽŵƉĂƌĂ Ğů ƵƐŽ ĚĞ ƌĞĐƵƌƐŽƐ ƐĂŶŝƚĂƌŝŽƐ ĚƵƌĂŶƚĞ Ğů ĂŹŽ ϮϬϭϯ ;ĂƚĞŶĐŝſŶ
ƉƌŝŵĂƌŝĂ͕ŚŽƐƉŝƚĂůŝǌĂĐŝſŶ͕ǀŝƐŝƚĂƐĂƵƌŐĞŶĐŝĂƐ͕ǀŝƐŝƚĂƐĐŽŶĞůĞƐƉĞĐŝĂůŝƐƚĂͿĞŶƚƌĞ ůŽƐďĞďĞĚŽƌĞƐ ŝ













ƉŽƌ ƉĞƌƐŽŶĂ Ǉ ĞŶ ϭ͘ϱϮϵ ĞƵƌŽƐ ƉŽƌ ƉĞƌƐŽŶĂ Ăů ŝŶĐůƵŝƌ ůŽƐ ĐŽƐƚĞƐ ĚĞ ůĂƐ ďĂũĂƐ ůĂďŽƌĂůĞƐ͘ Ŷ
ƉƌŽŵĞĚŝŽ͕ ĠƐƚŽƐ ĨƵĞƌŽŶ ƐƵƉĞƌŝŽƌĞƐ ĞŶ ůŽƐ ŚŽŵďƌĞƐ ƋƵĞ ĞŶ ůĂƐ ŵƵũĞƌĞƐ͘ ƵŶƋƵĞ ĚĞ ĨŽƌŵĂ
ŵŽĚĞƌĂĚĂ͕ĂŵĄƐĐŽŶƐƵŵŽĚĞĂůĐŽŚŽů͕ŵĂǇŽƌĞƐƐŽŶůŽƐĐŽƐƚĞƐƐĂŶŝƚĂƌŝŽƐ͘
ů ƐĞŐƵŶĚŽ ƚƌĂďĂũŽ ŽďƐĞƌǀĂ ƋƵĞ ůŽƐͬůĂƐ ďĞďĞĚŽƌĞƐͬĂƐ ĚĞ ƌŝĞƐŐŽ ƵƚŝůŝǌĂŶ ŵĄƐ ůŽƐ ƌĞĐƵƌƐŽƐ
ŚŽƐƉŝƚĂůĂƌŝŽƐ͘ >ŽƐ ŚŽŵďƌĞƐ ďĞďĞĚŽƌĞƐ ĚĞ ƌŝĞƐŐŽ ŚĂĐĞŶ ƵŶ ŵĞŶŽƌ ƵƐŽ ĚĞ ůĂƐ ǀŝƐŝƚĂƐ
ĂŵďƵůĂƚŽƌŝĂƐ;ĂƚĞŶĐŝſŶƉƌŝŵĂƌŝĂǇǀŝƐŝƚĂƐĐŽŶĞůĞƐƉĞĐŝĂůŝƐƚĂͿĐŽŵƉĂƌĂĚŽĐŽŶůŽƐĚĞďĂũŽƌŝĞƐŐŽ
ŵŝĞŶƚƌĂƐƋƵĞŶŽŚĂǇĚŝĨĞƌĞŶĐŝĂƐĞŶƚƌĞůĂƐŵƵũĞƌĞƐďĞďĞĚŽƌĂƐĚĞƌŝĞƐŐŽǇůĂƐĚĞďĂũŽƌŝĞƐŐŽ͘






ĚĞů ĂůĐŽŚŽů ŝŶĐƌĞŵĞŶƚĂŶ Ğů ƵƐŽ ĚĞ ƌĞĐƵƌƐŽƐ ƐĂŶŝƚĂƌŝŽƐ͕ ƐŽďƌĞ ƚŽĚŽ Ğů ƵƐŽ ĚĞ ƌĞĐƵƌƐŽƐ
ŚŽƐƉŝƚĂůĂƌŝŽƐ ƋƵĞ Ă ůĂ ǀĞǌ ƐŽŶ ůŽƐ ŵĄƐ ĐĂƌŽƐ͘ hŶĂ ƌĞĚƵĐĐŝſŶ ĞŶ Ğů ĐŽŶƐƵŵŽ ĚĞ ĂůĐŽŚŽů
ŝŵƉůŝĐĂƌşĂƵŶĂĚŝƐŵŝŶƵĐŝſŶĚĞůƵƐŽĚĞƌĞĐƵƌƐŽƐƐĂŶŝƚĂƌŝŽƐǇƵŶĂĚŝƐŵŝŶƵĐŝſŶĚĞůŽƐĐŽƐƚĞƐƚĂŶƚŽ
ĞŶ ůĂ ƉŽďůĂĐŝſŶ ŐĞŶĞƌĂů ĐŽŵŽ ĞŶ ůŽƐ Ǉ ůĂƐ ƉĂĐŝĞŶƚĞƐ ĚĞƉĞŶĚŝĞŶƚĞƐ ĚĞů ĂůĐŽŚŽů͘ WůĂŶƚĞĂƌ
ĞƐƚƌĂƚĞŐŝĂƐ ƉƌĞǀĞŶƚŝǀĂƐ ĞŶ ůŽƐ ĐĞŶƚƌŽƐ ŚŽƐƉŝƚĂůĂƌŝŽƐ Ǉ ĞŶ ůĂƐ ƵƌŐĞŶĐŝĂƐ ŚŽƐƉŝƚĂůĂƌŝĂƐ ƉŽĚƌşĂ








ůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶ ŝƐĂŶ ŝŵƉŽƌƚĂŶƚĂŶĚƉƌĞǀĞŶƚĂďůĞĐĂƵƐĞŽĨŵŽƌďŝĚŝƚǇĂŶĚŵŽƌƚĂůŝƚǇ͘ /ƚ ŝƐ








dŚĞ ĨŝƌƐƚ ƐƚƵĚǇ͕ ƉƌĞƐĞŶƚĞĚ ŝŶ ƚǁŽ ƉĂƉĞƌƐ͕ ƉƌĞƐĞŶƚƐ ĚĂƚĂ ŽŶ ĂůĐŽŚŽů ƵƐĞ ĨŽƌ ϮϬϭϭ ĂŶĚ ϮϬϭϮ
ŽďƚĂŝŶĞĚ ĨƌŽŵĂ ƌŽƵƚŝŶĞŵĞĚŝĐĂůƉƌĂĐƚŝĐĞ ŝŶĂƚĂůŽŶŝĂĂŶĚĐŽŵƉĂƌĞĚ ŝƚǁŝƚŚ ƚŚĞĐŽŶƐĞƋƵĞŶƚ
ŚĞĂůƚŚ ƐĞƌǀŝĐĞ ƵƐĞ ĂŶĚ ŚĞĂůƚŚ ĐĂƌĞ ĐŽƐƚƐ ĨŽƌ ϮϬϭϯ͘  ƚŽƚĂů ŽĨ ϭ͕ϵϬϵ͕ϯϱϵ ƉĞŽƉůĞ ĂƚƚĞŶĚĞĚ ŝŶ
ƉƌŝŵĂƌǇĐĂƌĞĐĞŶƚƌĞƐŚĂĚƚŚĞŝƌĂůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶƌĞŐŝƐƚĞƌĞĚ͕ŽĨǁŚŝĐŚϭ͕ϴϴϯ͕ϬϰϳŚĂĚƚŚĞŝƌ
ĂůĐŽŚŽů ĂŶĚ ƚŽďĂĐĐŽ ĐŽŶƐƵŵƉƚŝŽŶ ƌĞĐŽƌĚĞĚ͘ KĨ ƚŚĂƚ ƐĂŵƉůĞ ϯϮ͘Ϯй ƌĞƉŽƌƚĞĚ ĂůĐŽŚŽů
ĐŽŶƐƵŵƉƚŝŽŶ;ŶсϲϬϲ͘ϵϰϳͿ͕ϭϬ͘ϱйĨƵůĨŝůůĞĚĐƌŝƚĞƌŝĂĨŽƌƌŝƐŬǇĂůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶ͘
dŚĞ ĨŝƌƐƚ ƉĂƉĞƌ ĂŶĂůǇƐĞƐ ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ĂůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ ŽĨ ƚŚŽƐĞ ƉĂƚŝĞŶƚƐ
ƌĞƉŽƌƚŝŶŐĂůĐŽŚŽůƵƐĞĂŶĚŚĞĂůƚŚĐĂƌĞĐŽƐƚƐ͘ůůĐŽƐƚƐĨƌŽŵƚŚĞƉƵďůŝĐŚĞĂůƚŚĐĂƌĞƐǇƐƚĞŵǁĞƌĞ
ŝŶĐůƵĚĞĚ ;ƉƌŝŵĂƌǇ ŚĞĂůƚŚ ĐĂƌĞ ĂƉƉŽŝŶƚŵĞŶƚƐ͕ ŚŽƐƉŝƚĂů ĂĚŵŝƐƐŝŽŶƐ͕ ůĂďŽƌĂƚŽƌǇ ĂŶĚ ŵĞĚŝĐĂů
ƚĞƐƚƐ͕ ŽƵƚƉĂƚŝĞŶƚ ĂƉƉŽŝŶƚŵĞŶƚƐ ǁŝƚŚ ƚŚĞ ƐƉĞĐŝĂůŝƐƚƐ͕ ĞŵĞƌŐĞŶĐǇ ĚĞƉĂƌƚŵĞŶƚ ĂƚƚĞŶĚĂŶĐĞ͕




dŚĞ ŚĞĂůƚŚ ƐĞƌǀŝĐĞƐ ŝŶĐůƵĚĞĚ ǁĞƌĞ ;ƉƌŝŵĂƌǇ ŚĞĂůƚŚ ĐĂƌĞ͕ ŚŽƐƉŝƚĂů ĂĚŵŝƐƐŝŽŶƐ͕ ĞŵĞƌŐĞŶĐǇ
ĚĞƉĂƌƚŵĞŶƚ ƵƐĞ ĂŶĚ ŽƵƚƉĂƚŝĞŶƚƐ ĂƉƉŽŝŶƚŵĞŶƚƐ ǁŝƚŚ ƚŚĞ ƐƉĞĐŝĂůŝƐƚͿ͘ dŽ ĚĞƚĞƌŵŝŶĞ ƚŚĞ




dŚĞ ƚŚŝƌĚ ƉĂƉĞƌ ŽĨ ƚŚŝƐ ƚŚĞƐŝƐ ƉƌĞƐĞŶƚ ĚĂƚĂ ŽŶ Ă ůŽŶŐŝƚƵĚŝŶĂů ƐƚƵĚǇ ƚŚĂƚǁĂƐ ĐŽŶĚƵĐƚĞĚ ŝŶ Ă
ĐŽŚŽƌƚ ŽĨ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ĂůĐŽŚŽů ĚĞƉĞŶĚĞŶĐĞ ǁŚŽ ŚĂĚ ŽŶĚĞƌŐŽŶĞ ƚƌĞĂƚŵĞŶƚ ŝŶ ϭϵϴϳ͘ dŚĞ
ƌĞƐƵůƚƐ ƌĞĨĞƌ ƚŽ ƚŚĞ ĂƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ ĚƌŝŶŬŝŶŐ ƉĂƚƚĞƌŶƐ Ăƚ ϮϬ ǇĞĂƌƐ ŽĨ ĨŽůůŽǁͲƵƉ ǁŝƚŚ





ϭϱϮϵ ĞƵƌŽƐ ǁŚĞŶ ŝŶĐůƵĚŝŶŐ ƐŝĐŬ ůĞĂǀĞ ĐŽƐƚƐ͘ DĞŶ ƉƌĞƐĞŶƚĞĚ ŚŝŐŚĞƌ ŚĞĂůƚŚ ĐĂƌĞ ĐŽƐƚƐ ƚŚĂŶ
ǁŽŵĞŶ͘ŵŽĚĞƌĂƚĞƌĞůĂƚŝŽŶƐŚŝƉǁĂƐĨŽƵŶĚďĞƚǁĞĞŶĂůĐŽŚŽůĂŶĚŚĞĂůƚŚĐĂƌĞĐŽƐƚƐ͘dŚĞŚŝŐŚĞƌ
ƚŚĞĂŵŽƵŶƚŽĨĂůĐŽŚŽůŝƐĐŽŶƐƵŵĞĚƚŚĞŚŝŐŚĞƌĂƌĞƚŚĞŚĞĂůƚŚĐĂƌĞĐŽƐƚƐŝŶĐƵƌƌĞĚ͘








ƐĞƌǀŝĐĞ ƵƐĞ͕ ĞƐƉĞĐŝĂůůǇ ĨŽƌ ŚŽƐƉŝƚĂů ƌĞƐŽƵƌĐĞƐ ǁŚŝĐŚ ĂƌĞ ƚŚĞŵŽƐƚ ĞǆƉĞŶƐŝǀĞ͘  ƌĞĚƵĐƚŝŽŶ ŝŶ
ĂůĐŽŚŽů ŝŶƚĂŬĞ ǁŽƵůĚ ŝŵƉůǇ Ă ĚĞĐƌĞĂƐĞ ŝŶ ŚĞĂůƚŚ ƐĞƌǀŝĐĞ ƵƐĞ ĂŶĚ ĐŽƐƚƐ ŝŶ ďŽƚŚ ŐĞŶĞƌĂů
ƉŽƉƵůĂƚŝŽŶĂŶĚĂůĐŽŚŽůĚĞƉĞŶĚĞŶƚƉĂƚŝĞŶƚƐ͘ZĂŝƐŝŶŐƉƌĞǀĞŶƚŝǀĞ ƐƚƌĂƚĞŐŝĞƐ ŝŶŚŽƐƉŝƚĂů ĐĞŶƚƌĞƐ














































































1. Epidemiologia del consum d’alcohol 
 
El consum d’alcohol en la població general espanyola s’ha mostrat força estable des de l’any 
2011. Segons dades de l’informe de 2016 del Plan Nacional sobre Drogas més del 90% de 
persones entre els 15 i 64 anys han begut alguna vegada a la vida1 (Veure figura 1).  
 




El consum per càpita de la població espanyola d’alcohol (11,2 litres) supera la mitjana europea 
(10,9 litres)2. Vivim en un país on el consum d’alcohol forma part de la nostra cultura i 
economia. Malauradament, el consum d’alcohol té greus conseqüències en la salut de la 
població, incrementant la morbiditat i la mortalitat així com afectant a la qualitat de vida de les 
persones3. Hi ha aproximadament unes 200 condicions mèdiques relacionades amb el consum 
d’alcohol. A nivell mundial, s’estima que un 5,9% de les morts i un 5,1% dels anys de vida 
ajustats per discapacitat (AVADs) son atribuïbles al consum d’alcohol2.  
Els pacients amb abús i dependència de l’alcohol representen un percentatge petit de tots els 
consumidors d’alcohol (2,3% homes i 0,3% dones)2, però son el grup més vulnerable a patir-ne 
les conseqüències mèdiques i socials. L’any 2012 els trastorns per ús d’alcohol presentaren una 
prevalença d’un 12,7% (criteris DSM-IV), i el consum excessiu de 12,6% (>5 begudes per ocasió 
en homes i >4 en dones setmanalment)4.   
PND Informe 2016 
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ů ĐŽŶƐƵŵĚ͛ĂůĐŽŚŽů ĐĂƵƐĂĚĂŶǇƐ ĂůƐ ŝŶĚŝǀŝĚƵƐ ŝ Ă ůĂ ƐŽĐŝĞƚĂƚϯ͘ƋƵĞƐƚƐ ĞƐƉŽĚĞŶŵĞƐƵƌĂƌ ĞŶ
ƚĞƌŵĞƐĚĞŵŽƌƚĂůŝƚĂƚ͕ŵŽƌďŝĚŝƚĂƚ͕ĂŶǇƐĚĞǀŝĚĂƉĞƌĚƵƚƐƉĞƌĚŝƐĐĂƉĂĐŝƚĂƚŽĐŽƐƚŽƐĞĐŽŶžŵŝĐƐ͘ůƐ
ĐŽƐƚŽƐ ĞĐŽŶžŵŝĐƐ ĚĞƌŝǀĂƚƐ ĚĞů ĐŽŶƐƵŵ Ě͛ĂůĐŽŚŽů ƐſŶ ĨŽŶĂŵĞŶƚĂůƐ ƉĞƌ Ă ƉŽĚĞƌ ĚŝƐƐĞŶǇĂƌ ůĞƐ
ƉŽůşƚŝƋƵĞƐ ĚĞ ƐĂůƵƚ ƉƷďůŝĐĂ ŝ ƉůĂŶŝĨŝĐĂĐŝſ ƐĂŶŝƚăƌŝĂ ƋƵĞ ƉĞƌŵĞƚŝŶ ĞǀŝƚĂƌ ĞůƐ ĚĂŶǇƐ ĂƐƐŽĐŝĂƚƐ Ăů
ĐŽŶƐƵŵĚ͛ĂůĐŽŚŽůϲ͘ ůƐ ĞƐƚƵĚŝƐ ĚĞ ĐŽƐƚŽƐ ĞĐŽŶžŵŝĐƐ ĚĞ ů͛ĂůĐŽŚŽů ƐſŶ ƵŶ ďŽŶ ŝŶĚŝĐĂĚŽƌ ĚĞ ůĂ








ĞŶ ůĂ ƚĞŽƌŝĂ ĚĞů ĐŽƐƚ Ě͛ŽƉŽƌƚƵŶŝƚĂƚ͘ ƋƵĞƐƚĂ ƚĞŽƌŝĂ ĨĂ ƌĞĨĞƌğŶĐŝĂ Ăů ĨĞƚ ƋƵĞ ĞůƐ ĚŝŶĞƌƐ ƋƵĞ
ĚĞĚŝƋƵĞƐ Ă ƵŶĂ ĐŽƐĂ ŶŽ ĞůƐ ĞƐƚăƐ ĚĞĚŝĐĂŶƚ Ă ĂůƚƌĞƐ ŽƉĐŝŽŶƐ͘ WĞƌ ƉŽĚĞƌ ĐĂůĐƵůĂƌ Ğů ĐŽƐƚ
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que fumar pugui tenir algun benefici pel consumidor, com que el consum de tabac causa
















només estarà interessat en saber el cost que té per la comunitat la realització d’aquesta
activitat.Passaelmateixambaltresactivitatscomlapolͼlució,ladestrucciódelmediambient
oels crims, elbeneficiquen’obté l’individués irrellevant.Aixídoncs,els estudisde costos
socialsdel’alcoholtindrannomésencompteelscostosexterns.
Un copdefinitperquènoméshemd’estudiar els costos externs ens trobem ambunanova







ŵĠƐ ĚŝĨşĐŝů ĞƐƚĂďůŝƌ ĂƋƵĞƐƚĂ ƌĞůĂĐŝſ ƋƵĂŶĞƐ ƉĂƌůĂ ĚĞ ĐƌŝŵƐŽ ĚĞů ĚĂŶǇ ƋƵĞ ĐĂƵƐĂ ƵŶ ŝŶĚŝǀŝĚƵ




x ůƐĐŽƐƚŽƐ ƚĂŶŐŝďůĞƐ ƐŽŶĂƋƵĞůůƐ ƋƵĞĞƐƉŽĚĞŶ ĐĂůĐƵůĂƌĚŝƌĞĐƚĂŵĞŶƚƉĞƌƋƵğ ƚĞŶĞŶƵŶ
ǀĂůŽƌŵŽŶĞƚĂƌŝ ;ŚŽƐƉŝƚĂůŝƚǌĂĐŝŽŶƐŽƉğƌĚƵĂĚĞƉƌŽĚƵĐƚŝǀŝƚĂƚͿ͘ůƐĚŝǀŝĚŝŵĞŶĚŝƌĞĐƚĞƐ ŝ





ƉĂƚŝŵĞŶƚͿ͘ ^ſŶ ĞůƐ ŵĠƐ ĐŽŵƉůĞǆĞƐ ĚĞ ĐĂůĐƵůĂƌ ƉĞƌƋƵğ ŶŽ ĞƐ ƉŽĚĞŶ ŵĞƐƵƌĂƌ
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2.1 Tipus d’estudis de costos 
Els estudis de costos poden tenir 2 enfocaments diferents. Els estudis d’incidència i els estudis 
de prevalença:  
1. Els estudis d’incidència estimen els costos associats als nous casos de bevedors i 
bevedores i permeten determinar els costos d’aquests en un futur (des de l’aparició de 
la malaltia a la seva desaparició). Aquests estudis són necessaris per a poder realitzar 
els estudis de cost-benefici i cost-efectivitat.  
2. Els estudis de prevalença estimen els costos dels bevedors i les bevedores en un 
moment determinat, ja sigui del passat o del present (generalment d’un any concret). 
Aquests tipus d’estudis no només inclouen els costos immediats degut als nous casos 
ocorreguts, sinó que també tenen en consideració els costos generats per la presència 
d’un trastorn per ús d’alcohol previ. 
La majoria d’estudis realitzats fins ara tenen un enfocament de prevalença on s’estimen els 
costos generats per les hospitalitzacions atribuïbles al consum d’alcohol en un any 
determinat12. 
 
2.2 Com s’han calculat fins ara  els costos sanitaris?  
L’anàlisi dels costos econòmics derivats del consum d’alcohol suposen un repte d’alta 
complexitat. La forma de calcular molts dels costos sobretot els intangibles són força 
abstractes i suposen un repte important. L’any 2001 es varen escriure les primeres guies per 
tal d’homogeneïtzar la metodologia d’aquests estudis i fer-los comparables entre països8,11.  
Fins ara, els estudis de costos de l’alcoholisme majoritàriament s’han centrat en calcular els 
costos tangibles, principalment els relacionats amb problemes de salut i la pèrdua de 
productivitat, ja que són els més senzills d’obtenir. Per calcular la despesa sanitària, els estudis, 
s’han centrat en determinar el cost del tractament i el diagnòstic de les malalties degudes al 
consum d’alcohol. Per fer-ho s’han utilitat les fraccions atribuïbles de l’alcohol per a cada 
malaltia que ha generat una despesa sanitaria10. La fracció atribuïble es la possibilitat de 
desenvolupar una malaltia o la mort per haver estat exposat a un determinat factor de risc13. 
La fracció atribuïble es una bona aproximació per determinar la relació causal entre l’alcohol i 





Conèixer l’impacte econòmic global que té el consum d’alcohol al nostre país és important, 
però el seu principal problema és que es basa en estimacions a partir de dades poblacionals. 
Conèixer la relació que té el patró de consum d’alcohol dels individus de la nostra societat amb 
el seu patró d’ús de recursos i els costos sanitaris ens permet apropar-nos a la realitat de la 
societat i analitzar la relació directa entre el consum d’alcohol i els costos sanitaris.   
   
3. Revisió dels costos socials i l’ús de recursos sanitaris deguts al 
consum d’alcohol 
La majoria d’estudis que analitzen els costos socials de l’alcohol utilitzen una metodologia amb 
un enfocament de prevalença. Són molts pocs els que fan un seguiment longitudinal d’una 
cohort de bevedors/es. En una revisió sistemàtica publicada recentment es detalla que 21 de 
26 articles publicats utilitzen aquesta metodologia. Els costos més analitzats són els que es 
deriven de l’ús de recursos sanitaris on generalment també s’inclouen dades de pèrdua de 
productivitat12. Les dades dels costos directes (ex: número d’hospitalitzacions) són les més 
fàcils d’analitzar donat que existeixen bons registres a nivell de país que faciliten obtenir 
aquesta informació. 
De manera global, els estudis de costos socials de l’alcohol descriuen que aproximadament, de 
mitjana, es dedica més d’un 1% del PIB a pagar les conseqüències del consum d’alcohol14. 
S’estima que els costos socials derivats del consum d’alcohol a Europa ascendeixen a 200 
milions d’euros9 i entre un 9-24% d’aquests son deguts als costos sanitaris2 (Figura 2).  






A Espanya s’han realitzat tres estudis poblacionals on s’han analitzat els costos tant del 
consum d’alcohol com de l’alcoholisme. Portella E, et al 199816 va xifrar en 63.718 milions de 
pessetes els costos socials derivats del consum excessiu d’alcohol durant l’any 1997, aquesta 
xifra representava el 16% de tot el pressupost sanitari de l’administració. Ivano Scandurra R et 
al 2011 varen descriure que la suma dels costos directes i indirectes deguts al consum 
d’alcohol fou de 2.669,74 milions d’euros17. Ambdós estudis varen aplicar les fraccions 
atribuïbles per determinar els costos sanitaris tenint en compte els recursos utilitzats segons la 
patologia (CIM-9). Aquests dos estudis no tenen en compte tots els possibles costos sanitaris 
com són: les visites a atenció primària, les visites als especialistes, la despesa farmacèutica, la 
despesa en proves complementàries, ni tampoc els ingressos psiquiàtrics, ni els ingressos als 
centres sociosanitaris. El tercer estudi, basa les seves estimacions en un model matemàtic de 
prevalença on estima i prediu que els costos del consum d’alcohol de la societat espanyola 
ascendirà a 5.681 milions d’euros l’any 201318. 
 
En el cas de la dependència de l’alcohol s’ha determinat que els pacients dependents de 
l’alcohol gasten un 50% més que les persones que no tenen aquest diagnòstic, sobretot a 
expenses d’una major pèrdua de productivitat19. A Europa s’estima que la dependència de 
l’alcohol suposa entre un 0,04 i un 0,31% del PIB dels diferents països (des d’un bilió d’euros a 
7,8 bilions d’euros)20. 
 
Tot i l’intent de les guies de crear un estàndard metodològic per calcular els costos que faciliti 
la comparació entre estudis, les metodologies emprades són diverses. En alguns casos es 
complementen però en d’altres es fa difícil la comparació entre països; molt possiblement 
degut a diferències socioculturals i estructurals. Una limitació important dels estudis de cost de 
la malaltia es que calculen els costos en base a estimacions. Les fraccions atribuïbles a l’alcohol 
d’aquelles malalties que han generat un cost sanitari (hospitalització, visita a atenció primària, 
etc) que s’han utilitzat per determinar la despesa deguda a l’alcohol tenen les seves 
limitacions. Les fraccions atribuïbles s’han obtingut a partir d’estudis que han pogut confirmar 
la relació de causalitat entre l’alcohol i una determinada malaltia i a més l’han pogut 
quantificar. Ara bé, cal tenir en compte que la relació causal entre l’alcohol i les seves 
conseqüències és difícil de determinar ja que altres processos hi poden estar relacionats. Hi ha 





causalitat entre el consum d’alcohol i algunes malalties21. Tot i així, s’han observat diferències 
entre fraccions atribuïbles segons els estudis i el país.  
Tots els estudis de costos realitzats fins ara es basen en models ecològics22 que tenen en 
compte dades de consum i ús de recursos poblacionals. De manera que s’ha relacionat el 
consum de la població amb el total de la despesa sanitària, sense tenir en compte el consum i 
la despesa sanitària individual. 
La relació entre l’abús i la dependència de l’alcohol i l’increment dels costos sanitaris sembla 
clara. Ara bé, degut a les dificultats metodològiques per determinar el cost del consum 
d’alcohol en tots els seus patrons hi ha menys informació respecte el cost sanitari que es deu 
al consum de risc d’alcohol. Així doncs, els estudis de costos no contemplen la realitat en la 
seva totalitat.  
 
En quant a l’ús de recursos sanitaris no queda clar si el consum d’alcohol incrementa l’ús de 
determinats serveis o no. Els resultats dels estudis són diferents en funció de la mostra 
estudiada23–25. Alguns estudis observen una elevada prevalença de consum excessiu d’alcohol 
en l’àmbit hospitalari25 i d’altres observen que com més es beu menys s’usa el sistema 
sanitari23. Sembla, però, que les intervencions dirigides a la reducció del consum d’alcohol en 
mostres de pacients amb un trastorn per ús d’alcohol tenen un impacte positiu en l’ús de 
recursos sanitaris i la morbimortalitat26–28. La principal limitació dels estudis de recursos 
sanitaris és que l’anàlisi de l’ús de recursos sanitaris es basa en informació autoreportada que 
pot estar sotmesa al biaix de memòria29. 
 
Els resultats dels estudis de costos han tingut un impacte important en les polítiques de salut 
pública donat que els costos de l’alcohol impliquen una important càrrega econòmica per la 
nostra societat. Degut a les dificultats metodològiques per obtenir la informació de forma 
individual els governs han pres decisions a partir d’estudis basats en dades poblacionals i 
estimacions. És, però, responsabilitat dels governs aconseguir basar les seves polítiques en 
dades fiables i properes a la realitat. El Govern català ha promogut millores en aquest sentit i 
facilita que equips d’investigació tinguin accés i puguin analitzar la informació dels individus 
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problema de salut pública al nostre país es varen posar en marxa plans per poder reduir el seu 
consum i prevenir-ne les conseqüències negatives. En el marc d’un projecte col·laboratiu de la 
Organització Mundial de la Salut (OMS), nasqué el programa Beveu menys, l’any 199535. 
L’objectiu del programa era implementar un sistema de detecció precoç del consum d’alcohol i 
de tractament (intervenció breu) a tota l’atenció primària. Aquest programa es va posar en 
pràctica l’any 2002. Després de demostrar la seva eficiència en un estudi pilot es va 
implementar en els diferents centres d’atenció primària de l’ICS. Des de 2009 s’està duent a 
terme en el marc d’un acord de col·laboració entre la Subdirecció General de 
Drogodependències, la Societat Catalana de Medicina Familiar i Comunitària i l’associació 
d’Infermeria Familiar i Comunitària de Catalunya. Les eines de recollida d’informació incloses al 
ECAP per tal de registrar de forma acurada el consum d’alcohol de la població atesa als centres 
d’atenció primària (CAPs) foren la calculadora d’alcohol i l’AUDIT-C. Mesures que permeten 
registrar la quantitat i la freqüència consumida pels usuaris i així poder determinar el seu grau 
de risc de consum36–38. 
La introducció d’eines de registre de consum d’alcohol senzilles permet registrar de forma fàcil 
el consum dels ciutadans i les ciutadanes i poder-ne estudiar les seves conseqüències. La 
calculadora d’alcohol es un aplicatiu inclòs a l’ECAP (figura 3), que es basa en l’ISCA 
(Interrogatori sistematitzat de consums d’alcohol)36 (taula 2).  
Figura 3. Calculadora d’alcohol de l’ECAP
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Background:Most cost of illness studies are based on models where information on exposure is combined with risk
information from meta-analyses, and the resulting attributable fractions are applied to the number of cases.
Methods: This study presents data on alcohol and tobacco use for 2011 and 2012 obtained from a routine
medical practice in Catalonia of 606 947 patients, 18 years of age and older, as compared with health care
costs for 2013 (all costs from the public health care system: primary health care visits, hospital admissions,
laboratory and medical tests, outpatient visits to specialists, emergency department visits and pharmacy
expenses). Quasi-Poisson regressions were used to assess the association between alcohol consumption and
smoking status and health care costs (adjusted for age and socio-economic status). Results: Resulting health
care costs per person per year amounted to 1290 Euros in 2013, and were 20.1% higher for men than for
women. Sex, alcohol consumption, tobacco use and socio-economic status were all associated with health care
costs. In particular, alcohol consumption had a positive dose–response association with health care costs. Similarly,
both smokers and former smokers had higher health care costs than did people who never smoked. Conclusions:
Alcohol and tobacco use had modest and large impacts respectively on health care costs, confirming the results of
previous ecological modelling analyses. Reductions of alcohol consumption and smoking through public policies
and via early identification and brief interventions would likely be associated with reductions in health care costs.
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Introduction
Alcohol and tobacco use are major contributors to the burden ofdisease.1 Indeed, the use of alcohol and tobacco is estimated to
have caused more than 9 million deaths globally in 2015, and more
than 250 million disability-adjusted life years lost (assuming no
overlap).1 Furthermore, the resulting social costs attributable to
alcohol and tobacco are substantial: for the European Union, the
social costs resulting from alcohol and tobacco use in 2010 exceeded
200 billion Euros (E).2 Alcohol and tobacco health care costs
represent between 9–24 and 15%, respectively of all social costs of
these substances.3,4
Tobacco smoking was found to be the first cause of premature death
in the United Kingdom, and a primary source of preventable health
care costs to the National Health Service of the UK, estimated to be
between £2.7 billion and £5.2 billion per year in the last decade and
representing 5% of the total National Health Service budget.4 In the
case of alcohol,5 33 billion E were spent in Europe in 2010 to treat
alcohol-attributable diseases.6 This estimate does not take into account
the costs of specialized care required for treating alcohol use disorders.
Cost-of-illness studies have been carried out to estimate the social
costs of alcohol and tobacco to define the impact of their use on
welfare. These type of studies are very valuable for establishing
public health plans and evaluating cost-effective interventions to
prevent alcohol and tobacco consumption and the resulting conse-
quences. However, it would be preferable to base health decisions on
studies using real data from large samples. A number of interna-
tional modelling efforts using the cost-of-illness methodology have
been performed within Europe;2 for an explanation of the cost-of-
illness methodology see.7,8 These estimates are problematic for two
reasons: first, they are based on ecological models, which are based,
in turn, on general population prevalence and risk relations derived
from meta-analyses;9 (for tobacco;10 for alcohol11). Moreover,
average case costs are used, assuming that each outcome will
result in the same health service utilization, even though substance
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use impacts both on co-morbidities and on health care utilization
patterns, albeit not always in the same direction. Thus, although in
general most models concluded that smoking results in higher health
care utilization, there are some conflicting findings in the litera-
ture.10,12 For alcohol consumption, the health services utilization
for people with problem drinking patterns or alcohol use
disorders seems clear,13,14 but there are questions which remain
concerning the health care utilization of drinkers not qualifying
for this diagnosis.15,16
In this study, we tried to overcome the limitations of the cost-of-
illness studies by using real data from a large cohort of primary
health care patients in Catalonia who are current drinkers, and
whose use of alcohol and tobacco is systematically collected
through an electronic medical record which can be linked to
economic data (use of health services and costs incurred) gathered
by the Catalan government.
Accordingly, the aim of this study was to assess if the amounts of
alcohol consumed per day by a population of current drinkers who
were primary health care patients and this population’s smoking
status were associated with health care services costs. Abstainers




A cohort study was conducted based on medical and administrative
health records (Clinicaltrials.gov: NCT02343874).
Setting and participants
Patients 18 years of age and older who attended at a primary health
care centre provided by the Catalan Health Institute (CHI), and who
had their alcohol and tobacco consumption registered in an
electronic medical record in 2011 and/or 2012, were included in
the study (n = 1 883 047).
Procedure
General practitioners (GPs) registered alcohol consumption using an
application installed in the electronic medical record. This
programme, which is based on the SIAC instrument (Systematic
Interview of Alcohol Consumption),17 recorded the information in
two ways: quantitatively and categorically (Supplementary table S1).
The total amount of alcohol consumed in a week was recorded in
standard units per week; in Spain, a standard unit was equivalent to
10 g of pure alcohol. GPs also could determine a patient’s pattern of
alcohol consumption, namely, abstainer, low-risk drinker or risky
drinker (Supplementary table S1). When inconsistencies were
observed between the two principal variables, the most conservative
scenario was considered. With respect to smoking, patients were
classified by their GP as smoker, non-smoker or former smoker.
Socio-demographic, clinical and costs information was obtained
from two different registries: the Information System for the
Development of Research in Primary Care (SIDIAP) and the
Central Register of Morbidity provided by the Catalan Health
Service. SIDIAP is a database of anonymized patients that contains
information respecting almost 80% of the Catalan population, which
represents 10.2% of the Spanish population. This database, derived
from data collected at the CHI, provided information on alcohol,
tobacco, sick leave costs, laboratory test costs and medical test costs.
The Catalonia Health Department database of morbidity, which
gathers information from the Minimum Basic Dataset for
Healthcare Units registry and pharmacy registry, provided the
remainder of the information. After authorization has been
obtained from external data custodians, CHI acts as a trusted
third part to handle the linkage deterministically using the unique
personal identification number in a controlled environment. Finally,
linked data is anonymized to be incorporated into the research
project database.
At baseline (December 31, 2012), information was obtained on
sex, age, socio-economic level (the latter calculated as an ecological
variable related to a basic health area and not at an individual level;
see Supplementary table S2) and morbidity (patients’ diagnoses
following the International Statistical Classification of Diseases, 9th
revision, clinical modification—ICD-9-CM)).18
Health costs for 2013 provided by the public health care system
during 2013 were analysed (see Supplementary figure S1). Data on
hospitalizations were calculated using three indicators: costs,
number of admissions and number of hospitalization days. Three
types of hospitals were included: general (acute) hospitals, skilled
nursing facilities and psychiatric hospitals. Furthermore, informa-
tion on medication expenses and sick-leave costs were included.
Costs of visits to GPs, nurses or social workers, as well as costs of
medical tests, can be found in Supplementary table S3. Admissions
to nursing facilities and to psychiatric hospitals have a standard price
per day (long-term 50.22 E/d and convalescence 86.91 E/d, acute
admissions 183.31 E/d and sub-acute admissions 115.35 E/d, re-
spectively). Acute hospital admissions costs are calculated taking
into account the patient’s diagnosis and the type of hospital where
the patient was admitted (Supplementary table S3).40
The observational research studies using SIDIAP data were
approved by a local ethics committee (Clinical Research Ethics
Committee of the IDIAP Jordi Gol i Gurina), code number P14/
004. The study protocol was also approved by the ethics committee
of Hospital Clı´nic de Barcelona (register number 2013/873).
Patients’ consent was not required because all data used were
anonymized. Finally, the confidentiality of medical records was
respected in accordance with Spanish Law (LOPD 15/1999).
Statistical analysis
Descriptive analyses of socio-demographic, clinical and economic
data were presented in terms of means, percentages and 95% CIs.
In order to analyse the relationship between the amount of alcohol
consumed by the sample per week and the health care costs, we
analysed data of those patients who reported drinking alcohol, as
the number of abstainers reported in SIDIAP data (67.8%) was
higher than that reported in general population surveys,3,19 which
may indicate an oversampling of abstainers or that the alcohol con-
sumption of these patients was not measured. Individuals registered
as abstainers may represent a very heterogeneos group (lifetime
abstainers, former drinkers or poorly named drinkers), and for
that reason were not included in the analysis. The associations
between the dependent variables of interest (namely, total costs
excluding sick leaves and total costs including sick leaves) and the
independent variables of interest (namely, age, socio-economic
status, alcohol consumption and tobacco smoking) were
performed using a quasi-Poisson regression model. The analysis of
costs which included sick leaves was restricted to the population
under 65 years of age. The distribution of total costs excluding
sick leaves and total costs including sick leaves (i.e. quasi-Poisson)
was determined through visual inspection of histograms and
through comparing histograms of the residuals for quasi-Poisson
and negative binomial general linear regression models.
Furthermore, the Anderson-Darling test of normality returned
P-values below 0.0001, and, thus, the data were unlikely to be
normally distributed. In the quasi-Poisson regression equations,
smoking of tobacco was modelled using separate indicators for
former smokers and smokers (compared with lifetime non-
smokers). Alcohol consumption was modelled as a continuous un-
transformed variable (grams/day). Functional forms were
determined via exploratory local area regressions (distance
weighted approaches).20 Final regression models were adjusted for
age (in years) and for socio-economic status (the latter using four
dummy variables with one reference category as the measurement
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was not interval scaled). All models were stratified by sex, after
interactions between sex and all other variables (for alcohol con-
sumption) were found to be significant through a likelihood ratio
test (using a Gaussian distribution as quasi-Poisson regressions do
not produce likelihoods). The results of the quasi-Poisson regression
models were also used to predict the health care costs given the age,
sex, socio-economic status, alcohol consumption and smoking status
characteristics of an individual. Data were analysed using the statis-
tical software package R.
Results
A total of 1 883 047 adults who attended at primary health care
centres provided by the CHI had their alcohol consumption and
smoking status registered in the electronic medical record (54.3%
were women, on average 55.8 years old, 41.4% had a moderate
socio-economic level and 20.2% and 17.7% were current and
former cigarette smokers, respectively). Due to the high percentage
of abstainers (67.8%) we analysed adults who reported consuming
alcohol: 606, 947. Of those who reported consuming alcohol, 32.1%
were women while 67.9% were men, with an average age of 54.5
years. Furthemore, for those who reported consuming alcohol,
10.5% were risky drinkers (consuming at or above 170 and 280 g
of alcohol per week for women and men, respectively), 29.5% were
current smokers, and 23.0% were former smokers. Male drinkers
consumed, on average, more than twice as much alcohol as did
female drinkers (19.5 vs. 9.4 g of pure alcohol per day), and had
higher rates of current and former smoking (22.4 and 127.1%
higher, respectively). Detailed socio-demographic data are
described in table 1.
Annual health care costs in 2013 amounted to 1283 E per person.
Among people with health care utilization in 2013, men incurred
23.2% higher health care costs than did women. When the costs of
sick leave (an average of 1529 E per person per year) were included
in the cost estimates, the relative difference in costs incurred between
men and women was slightly lower (about 15.5% higher in men)
(table 1).
Health care costs were associated with age, socio-economic status,
alcohol and tobacco use when payments for sick leave were both
included and excluded. Costs were positively associated with age,
and negatively associated with socio-economic levels (areas) in all
regression models.
Alcohol and tobacco were significantly associated with health care
costs. Alcohol consumption showed a dose–response relationship for
both sexes in all four models: the higher the consumption, the higher
the health care costs (table 2). Specifically, for men, for a 40 g/d
increase in alcohol consumption, health care costs excluding sick
leave increased by 2.3% (95% CI: 1.5–3.1%), while health care
costs including sick leave increased by 4.3% (95% CI: 3.2–5.3%).
For women, for a 40 g/d increase in alcohol consumption, health
care costs excluding sick leave increased by 4.2% (95% CI: 1.9–
6.5%), while health care costs including sick leave increased by
4.0% (95% CI: 1.1–6.9%). Furthermore, for men, being a current
smoker or a former smoker (as compared with a lifetime abstainer)
was associated with a 22.5% (95% CI: 20.6–24.4%) and 28.0% (95%
IC: 26.3–29.8%) increase in health care costs excluding sick leave
respectively; a similar relationship was found when including sick
leave costs. Among women, being a current smoker or a former
smoker (as compared with a lifetime abstainer) was associated
with a 14.7% (95% CI: 12.1–17.3%) and 16.6% (95% CI: 13.7–
19.7%) increase in health care costs excluding sick leave, respect-
ively, while being a current smoker or a former smoker (as
compared with a lifetime abstainer) was associated with a 23.5%
(95% CI: 20.4–26.7%) and 20.2% (95% IC: 16.3–24.2%) increase
in health care costs including sick leave, respectively.
In order to illustrate the impact of smoking and alcohol on health
care costs, some illustrative cases are shown in figures 1 and 2: the
dose–response relationship for alcohol use is shown for non-
smoking and smoking by men and women, respectively, for health
care costs excluding (figure 1) and including sick-leave payments
(figure 2).
Discussion
In a large, population-based cohort study of n = 606 947 patients in
Catalonia, we found that both alcohol use and tobacco use were
associated with increased health care costs. For alcohol, there was
a dose–response relationship: every increase of consumption
increased the health care costs incurred by the public health care
system for each patient.
The current analysis of a large cohort in which alcohol and
tobacco consumption data were obtained from medical records
and at an individual level confirms the results of previous
ecological studies which found that health care costs are associated
Table 1 Socio-demographic, smoking, alcohol consumption and
health care cost characteristics for adult drinkers in Catalonia in




(n = 412 382)
Women
(n = 194 565)
Total











Average 55.4 52.8 54.5
18–24 4.0% 6.6% 4.9%
25–34 9.7% 12.2% 10.5%
35–44 14.1% 14.1% 14.1%
45–54 17.7% 18.8% 18.1%
55–64 21.0% 20.2% 20.7%
65–74 19.5% 16.1% 18.4%
75–84 11.7% 9.7% 11.1%
85 and older 2.3% 2.3% 2.3%
Socio-economic level (by area)
1 (Very high) 5.9% 8.1% 6.6%
2 (High) 19.9% 23.2% 21.0%
3 (Moderate) 42.4% 42.1% 42.3%
4 (Low) 20.3% 17.7% 19.4%
5 (Very low) 11.5% 8.9% 10.7%
Health care costs (E/year)




Average (no costs excluded)
(E/year)
1485 1206 1394
Health care costs including costs
of sick leave (E/year)
Average (E/year) 1598 1384 1529
Prevalence of people with
no costs
8.7% 6.3% 7.9%




Grams of pure alcohol per
day among drinkers
19.5 9.4 16.2
Risky drinkingb 12.8% 5.5% 10.5%
Tobacco usea
Lifetime abstainer 40.6% 62.0% 47.5%
Current smoker 31.4% 25.6% 29.5%
Former smoker 28.0% 12.3% 23.0%
Purchasing power parity (Spain 2013): 0.675 E/USD (OECD 217).
a: Presented data are only for drinkers (alcohol use > 0) and non-
missing tobacco use status.
b: Consuming at or above 170 and 280 g of alcohol per week for
women and men respectively.
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with alcohol consumption and tobacco use. Although age and socio-
economic level highly influence health costs, smoking and drinking
also have an impact. Our findings based on real data describe in a
very large sample how health care costs are related to age, socio-
economic status and tobacco and alcohol use when studied at an
individual level. Smoking had a strong effect on health care costs,
while alcohol use had a moderate effect. This difference could be due
to the fact that only 10.5% of drinking patients were risky drinkers.
For alcohol, a linear increase of health care costs was found for both
sexes. When excluding sick leave costs, the increase in health care
costs due to alcohol consumption is slightly lower in men than in
women. Some of the gender differences observed in the relationship
between alcohol consumption and health care costs could be due to
previously described gender differences in the use of health care
services, namely that women are more likely to attend primary
health care services.21
The limitations of this study are linked to the measurement of
alcohol and the population coverage of the sample. First, the sample
does not include abstainers as the high proportion of abstainers in
the full database may suggest a sample bias, since reimbursement for
primary health care services is linked to fulfilling a certain quota of
alcohol inquiries. Furthermore, the application used to record this
information was recently added to the electronic medical record
system, and some health professionals may be reluctant to use it.
Additionally, the assessment of both alcohol consumption and
smoking are based on self-reporting, and, especially in the case of
alcohol, patients tend to underreport their consumption (in national
surveys, 25–70% of all alcohol consumed as measured by sales is
usually covered by the answers in representative samples—partially
due to the sampling frame and non-response,22,23 and partially due
to underreporting.24,25 Clearly, comparing the average consumption
of our sample with per capita consumption listed earlier, our sample
consumed less alcohol, and this difference cannot be fully explained
by age alone (primary health care patients are on average older than
the population average).26 The observed bias highlights the barriers
that are encountered in the screening of alcohol consumption.
Table 2 Factors associated with health care costs among men and women (determined through a quasi-Poisson regression)
Health care costs
Men Women
Variable b estimatesa Standard error P-value b estimatesa SE P-value
(Intercept) 5.87 0.03 <0.001 6.03 0.03 <0.001
Alcohol (per 40 g of alcohol per day increase) 0.02 <0.01 <0.001 0.04 0.01 <0.001
Age (years)
18–24 REF – – REF – –
25–34 0.05 0.03 0.123 0.16 0.03 <0.001
35–44 0.33 0.03 <0.001 0.32 0.03 <0.001
45–54 0.70 0.03 <0.001 0.53 0.03 <0.001
55–64 1.11 0.03 <0.001 0.76 0.03 <0.001
65–74 1.47 0.03 <0.001 1.10 0.03 <0.001
75–84 1.79 0.03 <0.001 1.43 0.03 <0.001
85 and older 1.89 0.03 <0.001 1.49 0.03 <0.001
Socio-economic level (by area)
1 (Very high) REF – – REF – –
2 (High) 0.05 0.01 <0.001 0.12 0.02 <0.001
3 (Moderate) 0.08 0.01 <0.001 0.19 0.02 <0.001
4 (Low) 0.12 0.01 <0.001 0.24 0.02 <0.001
5 (Very low) 0.15 0.02 <0.001 0.31 0.02 <0.001
Tobacco use
Never smokers REF – – REF – –
Current smokers 0.20 0.01 <0.001 0.14 0.01 <0.001
Former smokers 0.25 0.01 <0.001 0.15 0.01 <0.001
Health care costs including costs of sick leave
Variables Men Women
b estimatesa SE P-value b estimatesa SE P-value
(Intercept) 6.13 0.03 <0.001 6.27 0.03 <0.001
Alcohol (per 40 g of alcohol per day increase) 0.04 <0.01 <0.001 0.04 0.01 <0.001
Age (years)
18–24 REF – – REF – –
25–34 0.20 0.03 <0.001 0.38 0.03 <0.001
35–44 0.46 0.03 <0.001 0.51 0.03 <0.001
45–54 0.78 0.03 <0.001 0.67 0.03 <0.001
55–64 1.11 0.03 <0.001 0.82 0.03 <0.001
65–74 – – – – – –
75–84 – – – – – –
85 and older – – – – – –
Socio-economic level (by area)
1 (Very high) REF – – REF – –
2 (High) 0.01 0.02 <0.001 0.08 0.03 <0.001
3 (Moderate) 0.07 0.02 <0.001 0.13 0.02 <0.001
4 (Low) 0.08 0.02 <0.001 0.17 0.03 <0.001
5 (Very low) 0.08 0.02 <0.001 0.22 0.03 <0.001
Tobacco use
Never smokers REF – – REF – –
Current smokers 0.26 0.01 <0.001 0.21 0.01 <0.001
Former smokers 0.28 0.01 <0.001 0.18 0.02 <0.001
a: b estimates are on a logarithmic scale.
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Finally, our analysis was restricted to the public health care system,
which is universal in Catalonia and financed via taxation. Some of
the patients may have additionally sought private treatment (around
25%), which costs were missed in the analysis. Other factors, such as
physical activity or dietary habits, that influence health care costs
were not included in the study as this information was not gathered
systematically in the electronic medical records. Furthermore, as the
effect sizes for the increases in costs associated with increased alcohol
consumption are relatively small, caution should be used in inter-
preting the findings of the study due to the potential biases in the
measurement of alcohol consumption and as potential confounding
variables were not controlled for in the analyses.
The implications of the findings of this study are clear: increased
prevention and treatment efforts will increase the smoking quit rates
Smoker
Non-smoker (lifetime)
45 to 54 year old man
25 to 34 year old woman
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Figure 2 The effects of age, smoking and alcohol consumption on health care costs (including costs of sick leave)
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Figure 1 The effects of age, smoking and alcohol consumption on health care costs (excluding costs of sick leave)
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and reduce the average volume of alcohol consumption, as the lower
the consumption levels, the better for health (and the lower the
health care costs). Thus, despite some beneficial effects of light
drinking, for example for ischaemic diseases and diabetes,27,28 the
effects of increased volumes of alcohol consumption on health care
costs were observed even at lower volumes of alcohol use, at
drinking levels which are applicable to most of the population.
As there are effective and cost-effective measures to increase quit
rates for smoking10 and to reduce alcohol consumption,29–31 the
challenge is to improve implementation of these interventions.
Taxation, and/or a ban on advertisement, of both tobacco and
alcohol (as part of the World Health Organization’s best buys—
see Appendix 3 of)32,33 are measures implemented at a national
level. Depending upon the jurisdiction, other measures, such as
tobacco laws, can be implemented at the community or regional
levels. Furthermore, health care costs might decrease by increasing
early identification and brief interventions and treatment in primary
health care facilities;34,35 Catalonia has initiated steps in this
direction, by introducing incentives, changes in medical records,
and improved training and support to primary health care profes-
sionals to deal with both alcohol and tobacco use by their patients.36
Improvements in screening and treatment for alcohol abuse and
dependence may be slow to achieve as alcohol disorders are
screened for in only 10–70% of patients in primary health care
settings,37,38 and screening tools are rarely used.39
The increased health care costs associated with both tobacco and
alcohol are confirmed by this study that used real data on alcohol,
tobacco and the resulting costs at an individual level. The results
seem to justify increased preventive efforts via alcohol and tobacco
policies (where price, availability and marketing restrictions are well
documented and effective options) and the improvement of access
to treatment in the form of both brief interventions and specialized
therapies.
Supplementary data
Supplementary data are available at EURPUB online.
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Key points
 Most studies of the costs of alcohol and tobacco are based on
population-level ecological modelling using meta-analytic-
ally derived risk relations.
 This study is based on a large representative cohort, and uses
individual-level exposures and outcomes and the resulting
costs incurred.
 Tackling tobacco smoking and alcohol consumption could
markedly reduce health care costs in Catalonia.
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Ϭ͘ϵϮͿ͘/ŶŐĞŶĞƌĂů͕ƚŚŽƐĞƌŝƐŬǇĂůĐŽŚŽůƵƐĞƌƐŚĂĚŝŶĐƌĞĂƐĞĚƐĞƌǀŝĐĞƵƐĞĂŶĚůŽŶŐĞƌŚŽƐƉŝƚĂůƐƚĂǇƐ͘
ŽŶĐůƵƐŝŽŶƐ͗ ZŝƐŬǇ ĚƌŝŶŬĞƌƐ ƵƐĞ ŵŽƌĞ ĞǆƉĞŶƐŝǀĞ ƐĞƌǀŝĐĞƐ͕ ƐƵĐŚ ĂƐ ŚŽƐƉŝƚĂůƐ ĂŶĚ ĞŵĞƌŐĞŶĐǇ

















;ZĞŚŵ Ğƚ Ăů͘ ϮϬϬϲ͖ ŚĞƌƉŝƚĞů ϭϵϵϵͿ͘ /Ŷ ŽƌĚĞƌ ƚŽ ƉůĂŶ ƉƌĞǀĞŶƚŝǀĞ ƐƚƌĂƚĞŐŝĞƐ ƚŽ ƌĞĚƵĐĞ ŚĂƌŵ
ĂƚƚƌŝďƵƚĂďůĞ ƚŽĂůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶ͕ ŝƚ ŝƐ ŝŵƉŽƌƚĂŶƚ ƚŽŬŶŽǁŚŽǁƚŚŝƐďĞŚĂǀŝŽƌĂĨĨĞĐƚŚĞĂůƚŚ
ƐĞƌǀŝĐĞƵƐĞ͘
dŚĞĞǀŝĚĞŶĐĞŽŶƚŚĞƌĞůĂƚŝŽŶƐŚŝƉďĞƚǁĞĞŶĂůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶĂŶĚŚĞĂůƚŚĐĂƌĞƵƐĞ ŝƚ ŝƐŶŽƚ
ǁĞůů ĞƐƚĂďůŝƐŚĞĚ͘ ^ŽŵĞ ƐƚƵĚŝĞƐ ŚĂǀĞ  ĚĞƐĐƌŝďĞĚ ƚŚĂƚ ĂůĐŽŚŽůͲĚĞƉĞŶĚĞŶƚ ƉĂƚŝĞŶƚƐ ŚĂǀĞŵŽƌĞ
ĂƉƉŽŝŶƚŵĞŶƚƐ ǁŝƚŚ ŐĞŶĞƌĂů ƉƌĂĐƚŝƚŝŽŶĞƌƐ ĂŶĚ Ă ŚŝŐŚĞƌ ƌĂƚĞ ŽĨ ŚŽƐƉŝƚĂůŝǌĂƚŝŽŶ ĂĚŵŝƐƐŝŽŶƐ
ĐŽŵƉĂƌĞĚǁŝƚŚ ĂůĐŽŚŽů ĂďƵƐĞƌƐ ;DĐ<ĞŶŶĂ Ğƚ Ăů͘ ϭϵϵϲͿ ĂŶĚ ŶŽŶͲĂůĐŽŚŽů ĚĞƉĞŶĚĞŶƚ ƉĂƚŝĞŶƚƐ
;DĂŶƚŚĞǇ Ğƚ Ăů͘ ϮϬϭϲ͖ ĂƌƌŝŽ Ğƚ Ăů͘ ϮϬϭϳͿ͘ ĞƐŝĚĞƐ͕ ŝƚ ŚĂƐ ďĞĞŶ ƌĞƉŽƌƚĞĚ ƚŚĂƚŚĞĂǀǇ ĚƌŝŶŬĞƌƐ
ǁŝƚŚĂŶĚǁŝƚŚŽƵƚĂĚŝĂŐŶŽƐŝƐŽĨĂůĐŽŚŽůĚĞƉĞŶĚĞŶĐĞĂƌĞŵŽƌĞƉƌĞĚŽŵŝŶĂŶƚŝŶƚŚĞĞŵĞƌŐĞŶĐǇ
ĚĞƉĂƌƚŵĞŶƚĂŶĚŚŽƐƉŝƚĂůƐĞƌǀŝĐĞƐĐŽŵƉĂƌĞĚƚŽĂďƐƚĂŝŶĞƌƐ;ŚĞƌƉŝƚĞůĞƚĂů͘ϮϬϬϲ͖<ůŝŶĞͲ^ŝŵŽŶĞƚ
Ăů͘ ϮϬϭϰͿ͘,ŽǁĞǀĞƌ͕ ŐĞŶĞƌĂů ƉŽƉƵůĂƚŝŽŶƐƚƵĚŝĞƐ͕ ŚĂǀĞ ĨŽƵŶĚĂŶĞŐĂƚŝǀĞ ƌĞůĂƚŝŽŶƐŚŝƉďĞƚǁĞĞŶ





ŶŽƚŚĞƌ ŝŵƉŽƌƚĂŶƚ ƚŚŝŶŐ ƚŚĂƚ ƐŚŽƵůĚ ďĞ ĐŽŶƐŝĚĞƌĞĚ ŝƐ ŚŽǁ ƉĂƚƚĞƌŶƐ ŽĨ ƵƚŝůŝǌĂƚŝŽŶ ŽĨ ŚĞĂůƚŚ
ƌĞƐŽƵƌĐĞƐ ĚŝĨĨĞƌ ďǇ ƐĞǆ͘ /Ŷ ŐĞŶĞƌĂů͕ ŵŽƌĞ ǁŽŵĞŶ ƵƐĞ W, ƐĞƌǀŝĐĞƐ ƚŚĂŶ ŵĞŶ ;ZŽĚƌşŐƵĞǌ
ƌƚĂůĞũŽĞƚĂů͘ϮϬϬϬͿ͘,ŽǁĞǀĞƌ͕ƌĞŐĂƌĚŝŶŐŚŽƐƉŝƚĂůĂĚŵŝƐƐŝŽŶƐ͕ĞǀĞŶƚŚŽƵŐŚďŽƚŚƐĞǆĞƐŚĂǀĞĂ





ĂŶĚ ŵŽƌƚĂůŝƚǇ ;ŚŽŝ Ğƚ Ăů͘ ϮϬϭϳ͖ ŚĂŽ Ğƚ Ăů͘ ϮϬϭϳ͖ ZĞŚŵ Ğƚ Ăů͘ ϮϬϭϳͿ͘ ůĐŽŚŽů ĂďƵƐĞ ĂŶĚ
ĚĞƉĞŶĚĞŶĐĞĂƌĞĐůĞĂƌůǇĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂŶŝŶĐƌĞĂƐĞĚŚĞĂůƚŚƐĞƌǀŝĐĞƵƐĞĂŶĚŝƚŚĂƐďĞĞŶƐŚŽǁŶ
ƚŚĂƚ ĂůĐŽŚŽů ƌĞĚƵĐƚŝŽŶ ĂŶĚ ĂďƐƚĞŶƚŝŽŶ ŝŶ ƚŚŝƐ ƐƉĞĐŝĨŝĐ ƉŽƉƵůĂƚŝŽŶ ƌĞĚƵĐĞ ŚĞĂůƚŚ ƐĞƌǀŝĐĞ ƵƐĞ
;DŝƋƵĞů Ğƚ Ăů͘ ϮϬϭϲ͖ <ůŝŶĞͲ^ŝŵŽŶ Ğƚ Ăů͘ ϮϬϭϰͿ͘ ,ŽǁĞǀĞƌ͕ ƚŚĞ ŝŵƉĂĐƚ ŽĨ ƌŝƐŬǇ ĂůĐŽŚŽů
ĐŽŶƐƵŵƉƚŝŽŶŽŶŚĞĂůƚŚƐĞƌǀŝĐĞƵƐĞŝƐƵŶĚĞƌƐƚƵĚŝĞĚĚĞƐƉŝƚĞŚŝŐŚ ŝŵƉŽƌƚĂŶĐĞĨŽƌƉƵďůŝĐŚĞĂůƚŚ









ĐŽŚŽƌƚ ƐƚƵĚǇďĂƐĞĚŽŶŵĞĚŝĐĂůĂŶĚĂĚŵŝŶŝƐƚƌĂƚŝǀĞŚĞĂůƚŚ ƌĞĐŽƌĚƐŽĨƉĂƚŝĞŶƚƐ ƌĞŐŝƐƚĞƌĞĚ ŝŶ
ĂƚĂůŽŶŝĂŶ ƉƌŝŵĂƌǇ ŚĞĂůƚŚ ĐĂƌĞ ƐĞƚƚŝŶŐƐ ǁĂƐ ĐĂƌƌŝĞĚ ŽƵƚ͘ dŚĞ ĂƚĂůĂŶ ,ĞĂůƚŚ /ŶƐƚŝƚƵƚĞ ;,/Ϳ
ŽĨĨĞƌƐƵŶŝǀĞƌƐĂůŚĞĂůƚŚĐŽǀĞƌĂŐĞĂŶĚŽǁŶƐƚŚĞϴϬйŽĨƚŚĞƉƌŝŵĂƌǇŚĞĂůƚŚĐĂƌĞ;W,ͿƐĞƌǀŝĐĞƐŝŶ
ĂƚĂůŽŶŝĂ͘ĂĐŚǇĞĂƌ͕ŵŽƌĞƚŚĂŶϯŵŝůůŝŽŶƉĞŽƉůĞĂƌĞĂƚƚĞŶĚĞĚŝŶƚŚŽƐĞW,ƐĞƌǀŝĐĞƐ͘&ŽƌƚŚĞ
ƐƚƵĚǇ͕ ǁĞ ŝŶĐůƵĚĞĚ ƉĂƚŝĞŶƚƐ ;ĂŐĞ ϭϴ ǇĞĂƌƐ Žƌ ŽůĚĞƌͿ ĂƚƚĞŶĚŝŶŐ W, ƉƌĂĐƚŝĐĞƐǁŚŽ ŚĂĚ ƚŚĞŝƌ
ƉĂƚƚĞƌŶ ŽĨ ĂůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ ƌĞŐŝƐƚĞƌĞĚ ŝŶ ƚŚĞ ĞůĞĐƚƌŽŶŝĐŵĞĚŝĐĂů ƌĞĐŽƌĚ ĚƵƌŝŶŐ ϮϬϭϭ Žƌ





ĞŵŽŐƌĂƉŚŝĐ͕ ĐůŝŶŝĐĂů ĂŶĚ ŚĞĂůƚŚ ĐĂƌĞ ƵƐĞ ŝŶĨŽƌŵĂƚŝŽŶ ǁĂƐ ŐĂƚŚĞƌĞĚ ĨƌŽŵ ƚǁŽ ĚŝĨĨĞƌĞŶƚ
ĚĂƚĂďĂƐĞƐ ǁŚŝĐŚ ŚĂǀĞ ŝŶĨŽƌŵĂƚŝŽŶ ŽĨ Ăůů ,/ ƐĞƌǀŝĐĞƐ͗ ϭͿ dŚĞ /ŶĨŽƌŵĂƚŝŽŶ ^ǇƐƚĞŵ ĨŽƌ ƚŚĞ
ĞǀĞůŽƉŵĞŶƚŽĨ ƌĞƐĞĂƌĐŚ ŝŶWƌŝŵĂƌǇĂƌĞ ;^//WͿ ;ŽůşďĂƌĞƚĂů͘ϮϬϭϮͿƉƌŽǀŝĚĞĚ ŝŶĨŽƌŵĂƚŝŽŶ
















ůĂĐŬ ŽĨ ƌĞŐŝƐƚƌĂƚŝŽŶ ďĞĐĂƵƐĞ ŽĨ ƵŶŬŶŽǁŶ ƌĞĂƐŽŶƐͿ͘ ^ŵŽŬŝŶŐ ƐƚĂƚƵƐ ǁĂƐ ĐůĂƐƐŝĨŝĞĚ ŝŶƚŽ ƚŚƌĞĞ
ŐƌŽƵƉƐ;ŶĞǀĞƌƐŵŽŬĞƌƐ͕ĐƵƌƌĞŶƚƐŵŽŬĞƌƐĂŶĚĨŽƌŵĞƌƐŵŽŬĞƌƐͿ͘/ŶĨŽƌŵĂƚŝŽŶŽŶŚĞĂůƚŚƐĞƌǀŝĐĞƐ
ƵƚŝůŝǌĂƚŝŽŶĂƚǇĞĂƌϮϬϭϯŝŶĐůƵĚĞĚƚŚĞŶƵŵďĞƌŽĨW,ǀŝƐŝƚƐ;ŝŶĐůƵĚŝŶŐĚŽĐƚŽƌƐ͕ŶƵƌƐĞƐĂŶĚƐŽĐŝĂů
ǁŽƌŬĞƌƐͿ͕ ĚĂƚĂ ŽŶ ƚŚĞ ŶƵŵďĞƌ ŽĨ ŚŽƐƉŝƚĂů ĂĚŵŝƐƐŝŽŶƐ ;ŝŶĐůƵĚŝŶŐ ŐĞŶĞƌĂů ;ĂĐƵƚĞͿ ŚŽƐƉŝƚĂůƐ͕
ƐŬŝůůĞĚ ŶƵƌƐŝŶŐ ĨĂĐŝůŝƚŝĞƐ ĂŶĚ ƉƐǇĐŚŝĂƚƌŝĐ ŚŽƐƉŝƚĂůƐͿ ĂŶĚ ĚĂǇƐ ŽĨ ŚŽƐƉŝƚĂů ƐƚĂǇ͕ ƚŚĞ ŶƵŵďĞƌ ŽĨ
ĂĚŵŝƐƐŝŽŶƐ ĚƵĞ ƚŽ ĂŶ ĂůĐŽŚŽůͲĂƚƚƌŝďƵƚĂďůĞ ŝůůŶĞƐƐ ;ZĞŚŵ Ğƚ Ăů͘ ϮϬϭϳͿ͕ ŶƵŵďĞƌ ŽĨ ĞŵĞƌŐĞŶĐǇ
ĚĞƉĂƌƚŵĞŶƚǀŝƐŝƚƐ͕ĂŶĚŚŽƐƉŝƚĂůŽƵƚƉĂƚŝĞŶƚǀŝƐŝƚƐ͘
dŚĞ ŽďƐĞƌǀĂƚŝŽŶĂů ƌĞƐĞĂƌĐŚ ƐƚƵĚŝĞƐ ƵƐŝŶŐ ^//W ĚĂƚĂ ǁĞƌĞ ĂƉƉƌŽǀĞĚ ďǇ ƚǁŽ ůŽĐĂů ĞƚŚŝĐƐ
ĐŽŵŵŝƚƚĞĞ͘ WĂƚŝĞŶƚƐ͛ ĐŽŶƐĞŶƚ ǁĂƐ ŶŽƚ ƌĞƋƵŝƌĞĚ ďĞĐĂƵƐĞ Ăůů ĚĂƚĂ ƵƐĞĚ ǁĞƌĞ ĂŶŽŶǇŵŝǌĞĚ͘





ƌŝƐŬǇ ĚƌŝŶŬĞƌƐ ĨŽƌ Ă ǀĂƌŝĞƚǇ ŽĨ ŽƵƚĐŽŵĞƐ͘DƵůƚŝůĞǀĞů ůŽŐŝƐƚŝĐ ƌĞŐƌĞƐƐŝŽŶƐ ǁĞƌĞ ƉĞƌĨŽƌŵĞĚ ĨŽƌ
ĞĂĐŚŽƵƚĐŽŵĞ͕ǁŝƚŚĞĂĐŚW,ƵŶŝƚŶĞƐƚĞĚ ŝŶŽŶĞŽƵƚŽĨϵ ƌĞŐŝŽŶƐ͘dŚĞƐĞǆͲƐƚƌĂƚŝĨŝĞĚŵŽĚĞůƐ
ĐŽŶƚĂŝŶĞĚ ǌͲƐƚĂŶĚĂƌĚŝǌĞĚ ĂŐĞ͕ ƚŚĞ ƌĞŐŝŽŶĂů ƐŽĐŝŽĞĐŽŶŽŵŝĐ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ͕ ĂŶĚ ŝŶĚŝǀŝĚƵĂů
ƐŵŽŬŝŶŐƐƚĂƚƵƐ;ŶĞǀĞƌǀƐ͘ĨŽƌŵĞƌǀƐ͘ĐƵƌƌĞŶƚƐŵŽŬĞƌͿĂƐĨƵƌƚŚĞƌĐŽǀĂƌŝĂƚĞƐ͘
/ŶĂƐĞĐŽŶĚĂƌǇĂŶĂůǇƐŝƐ͕ ůĞŶŐƚŚŽĨŝŶƉĂƚŝĞŶƚƐƚĂǇŝŶŐĞŶĞƌĂůŚŽƐƉŝƚĂůƐ͕ƉƐǇĐŚŝĂƚƌŝĐŚŽƐƉŝƚĂů͕ĂŶĚ
ƐŬŝůůĞĚ ŶƵƌƐŝŶŐ ĨĂĐŝůŝƚŝĞƐ ǁĂƐ ĂŶĂůǇǌĞĚ͘ &Žƌ ĞĂĐŚ ŽƵƚĐŽŵĞ͕ ƐĞǆͲƐƚƌĂƚŝĨŝĞĚ ƚͲƚĞƐƚƐ ĞǆĂŵŝŶĞĚ
ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ĂǀĞƌĂŐĞ ƐƚĂǇ ďĞƚǁĞĞŶ ůŽǁ ƌŝƐŬ ĂŶĚ ŚŝŐŚͲƌŝƐŬ ĚƌŝŶŬĞƌƐ͕ ƌĞƉĞĂƚĞĚ ĨŽƌ ƚŚĞ ƚŽƚĂů
ƉŽƉƵůĂƚŝŽŶĂŶĚŽŶůǇĨŽƌĂĚŵŝƚƚĞĚƉĂƚŝĞŶƚƐ͘/ŶŽƌĚĞƌƚŽĂƐƐĞƐƐǁŚĞƚŚĞƌƚŚĞůĞŶŐƚŚŽĨŝŶƉĂƚŝĞŶƚ
ƐƚĂǇƐ ĚŝĨĨĞƌĞĚ ďǇ ĚƌŝŶŬŝŶŐ ŐƌŽƵƉ͕ ǌĞƌŽͲŝŶĨůĂƚĞĚ ŶĞŐĂƚŝǀĞ ďŝŶŽŵŝĂů ƌĞŐƌĞƐƐŝŽŶ ŵŽĚĞůƐ ǁĞƌĞ







/Ŷ ƚŚĞ ĞǆĂŵŝŶĞĚ ƐĂŵƉůĞ ;ŶсϲϬϲ͕ϵϰϴͿ͕ ƚŚĞƌĞ ǁĞƌĞ Ŷсϱϰϯ͕ϱϭϭ ;ϴϵ͘ϱйͿ ůŝŐŚƚ ĚƌŝŶŬĞƌƐ ĂŶĚ
Ŷсϲϯ͕ϰϯϳ ;ϭϬ͘ϱйͿ ƌŝƐŬǇ ĚƌŝŶŬĞƌƐ͘ dŚĞ ŵĞĂŶ ĚĂŝůǇ ƉƵƌĞ ĂůĐŽŚŽů ŝŶƚĂŬĞ ǁĂƐ ϭϲ͘ϯŐ ĂŶĚ ƚŚĞ
ŵĂũŽƌŝƚǇ ŽĨ ĚƌŝŶŬĞƌƐ ǁĞƌĞ ŶŽŶͲƐŵŽŬĞƌƐ ;ŶсϮϴϴ͕ϭϱϮ͕ ϰϳ͘ϱйͿ͘  ƌŝŶŬŝŶŐ ůĞǀĞůƐ ĂŵŽŶŐ ůŝŐŚƚ
ĚƌŝŶŬĞƌƐĂŶĚƌŝƐŬǇĚƌŝŶŬĞƌƐǁĞƌĞϭϬ͘ϯŐͬĚĂŶĚϲϲ͘ϲŐͬĚ͕ƌĞƐƉĞĐƚŝǀĞůǇ͘
ŵŽŶŐ ƌŝƐŬǇ ĚƌŝŶŬĞƌƐ͕ ϴϯ͘ϮйǁĞƌĞŵĞŶ ĂŶĚǁĞƌĞ ŽŶ ĂǀĞƌĂŐĞ ϱϯ͘ϲ ǇĞĂƌƐ ŽůĚ͘ ZŝƐŬǇ ĚƌŝŶŬŝŶŐ








ůŝŬĞůǇ ƚŽ ƵƐĞ ŐĞŶĞƌĂů ĐĂƌĞ  ƐĞƌǀŝĐĞƐ ;ŶŽ ƐŝŐŶŝĨŝĐĂŶƚ ĞĨĨĞĐƚƐ ĨŽƌ ĨĞŵĂůĞƐ ŝŶ ƚŚĞƐĞ ƐĞƌǀŝĐĞƐ͕ ƐĞĞ
dĂďůĞϯͿ͘
tŝƚŚƌĞƐƉĞĐƚƚŽƚŚĞĚƵƌĂƚŝŽŶŽĨŝŶƉĂƚŝĞŶƚĂĚŵŝƐƐŝŽŶƐŝŶŐĞŶĞƌĂůŚŽƐƉŝƚĂůƐ͕ƉƐǇĐŚŝĂƚƌŝĐŚŽƐƉŝƚĂůƐ͕





ŵŽĚĞůƐ͕ ŝŶĚŝĐĂƚŝŶŐ ŚŝŐŚĞƌ ƉƌŽďĂďŝůŝƚŝĞƐ ŽĨ ĂŶǇ ŝŶƉĂƚŝĞŶƚ ĂĚŵŝƐƐŝŽŶ ĨŽƌ ƌŝƐŬǇ ĚƌŝŶŬĞƌƐ ĂƐ
ĐŽŵƉĂƌĞĚ ƚŽ ůŝŐŚƚ ĚƌŝŶŬĞƌƐ͘ dŚĞ ƌĞƐƵůƚƐ ŽĨ ƚŚĞ ĐŽƵŶƚ ŵŽĚĞů ƉĂƌƚƐ ƐŚŽǁ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ƚŚĞ
ĂĚŵŝƐƐŝŽŶ͕ĚƵƌĂƚŝŽŶĂŶĚĂůƐŽƉƌĞƐĞŶƚ ĨŽƌŐĞŶĞƌĂůŚŽƐƉŝƚĂůƐĂŶĚ ƐŬŝůůĞĚŶƵƌƐŝŶŐ ĨĂĐŝůŝƚŝĞƐ͘ZŝƐŬǇ
ĚƌŝŶŬĞƌƐǁĞƌĞĨŽƵŶĚƚŽƐƚĂǇ ůŽŶŐĞƌ ŝŶŐĞŶĞƌĂůŚŽƐƉŝƚĂůƐ;ŵĞĂŶĚŝĨĨĞƌĞŶĐĞĂŵŽŶŐĂůůĂĚŵŝƚƚĞĚ








dŚĞ ŽƵƚůŝŶĞĚ ŝŶĐŽŶĐůƵƐŝǀĞŶĞƐƐ ŝŶ ƚŚĞ ůŝƚĞƌĂƚƵƌĞ ŽŶ ƚŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ƐƵďƐƚĂŶĐĞƐ
ĐŽŶƐƵŵĞĚĂŶĚŚĞĂůƚŚƐĞƌǀŝĐĞƵƐĞŝƐƉĞƌŚĂƉƐƌĞůĂƚĞĚƚŽŵĞƚŚŽĚŽůŽŐŝĐĂůĐŽŶƐƚƌĂŝŶƚƐ͕ƐƵĐŚĂƐůĂĐŬ
ŽĨĚĂƚĂ͕ĂůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶŵĞĂƐƵƌĞŵĞŶƚƐ͕ĂŶĚůĂƌŐĞŚĞƚĞƌŽŐĞŶĞŝƚǇĂĐƌŽƐƐŽďƐĞƌǀĞĚƐĞƚƚŝŶŐƐ
ĂŶĚ ŚĞĂůƚŚĐĂƌĞ ƐǇƐƚĞŵƐ͘ tĞ ŽǀĞƌĐŽŵĞ ƐĞǀĞƌĂů ŽĨ ƚŚĞƐĞ ůŝŵŝƚĂƚŝŽŶƐ ŝŶ ƚŚŝƐ ůĂƌŐĞͲƐĐĂůĞ
ĞƉŝĚĞŵŝŽůŽŐŝĐĂů ƐƚƵĚǇ ŽŶ ƉĂƚŝĞŶƚƐ ƌĞŐŝƐƚĞƌĞĚ ŝŶ ĂƚĂůŽŶŝĂŶ ƉƌŝŵĂƌǇ ŚĞĂůƚŚ ĐĂƌĞ ƐĞƚƚŝŶŐƐ ďǇ
ĐŽŵďŝŶŝŶŐ ŝŶĨŽƌŵĂƚŝŽŶ ŽŶ ĂůĐŽŚŽů ƵƐĞ ĨƌŽŵ ƚŚĞ ƉĂƚŝĞŶƚƐ͛ ĞůĞĐƚƌŽŶŝĐ ŚĞĂůƚŚ ƌĞĐŽƌĚƐ ǁŝƚŚ
ŝŶĨŽƌŵĂƚŝŽŶ ŽŶ ŚĞĂůƚŚ ƐĞƌǀŝĐĞ ƵƐĞ ŐĂƚŚĞƌĞĚ ĨƌŽŵ ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ ĚĂƚĂ͘ KƵƌ ƐƚƵĚǇ ŚĂƐ ƚŚĞ




ŝŶ ŽďƚĂŝŶŝŶŐ ŝŶĨŽƌŵĂƚŝŽŶ ŽŶ ŝŶĚŝǀŝĚƵĂů ŚĞĂůƚŚ ƐĞƌǀŝĐĞ ƵƚŝůŝǌĂƚŝŽŶ͘ dŚĞƐĞ ƚǇƉĞƐ ŽĨ ƐƚƵĚŝĞƐ ĂƌĞ
ŶĞĐĞƐƐĂƌǇ ďĞĐĂƵƐĞ ŚĞĂůƚŚ ƉŽůŝĐŝĞƐ ƐŚŽƵůĚ ďĞ ďĂƐĞĚ ŽŶ ƐƚƵĚŝĞƐ ƚŚĂƚ ŐŝǀĞ ŝŶĨŽƌŵĂƚŝŽŶ ŶĞĂƌďǇ
ƌĞĂůŝƚǇĂŶĚƵƉĚĂƚĞĚ͘
tĞĨŽƵŶĚĚŝĨĨĞƌĞŶĐĞƐŝŶŚĞĂůƚŚƐĞƌǀŝĐĞƐƵƐĞĚĞƉĞŶĚŝŶŐŽŶƚŚĞƉĂƚƚĞƌŶŽĨĂůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶ͘
KŶ ŽŶĞ ŚĂŶĚ͕ ǁĞ ĨŽƵŶĚ ƚŚĂƚ ƌŝƐŬǇ ĚƌŝŶŬŝŶŐ ƉĂƚŝĞŶƚƐ ĂƚƚĞŶĚŝŶŐ W, ĂƌĞ ŵŽƌĞ ƉƌŽŶĞ ƚŽ ďĞ
ĂĚŵŝƚƚĞĚƚŽŚŽƐƉŝƚĂůƐŽƌĞŵĞƌŐĞŶĐǇĚĞƉĂƌƚŵĞŶƚƐ͕ĂŶĚƚŚĞŝƌŝŶƉĂƚŝĞŶƚƐƚĂǇƐĂƌĞůŽŶŐĞƌ͘KŶƚŚĞ
ŽƚŚĞƌŚĂŶĚ͕ ƚŚĞǇƵƐĞ ůĞƐƐW,ŽƌŽƵƚƉĂƚŝĞŶƚ ƐĞƌǀŝĐĞƐĐŽŵƉĂƌĞĚ ƚŽ ůŝŐŚƚĚƌŝŶŬĞƌƐ͘KƵƌ ƌĞƐƵůƚƐ
ĂƌĞ ŝŶ ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ ƚŚŽƐĞ ƐƚƵĚŝĞƐ ƚŚĂƚ ĨŽƵŶĚ ƚŚĂƚ ŚĞĂǀǇ ĚƌŝŶŬĞƌƐ Žƌ ĂůĐŽŚŽů ĚĞƉĞŶĚĞŶƚ
ƉĂƚŝĞŶƚƐ ĂƌĞ ŵŽƌĞ ƉƌŽŶĞ ƚŽ ďĞ ĂĚŵŝƚƚĞĚ ƚŽ ŚŽƐƉŝƚĂů ƚŚĂŶ ůŝŐŚƚ ĚƌŝŶŬĞƌƐ ;ƌǇĞƌ Ğƚ Ăů͘ ϭϵϵϵ͖
ZŽĚƌşŐƵĞǌƌƚĂůĞũŽĞƚĂů͘ϮϬϬϬͿĂŶĚ
ƚŽ ĞŵĞƌŐĞŶĐǇ ĚĞƉĂƌƚŵĞŶƚƐ ;<ůŝŶĞͲ^ŝŵŽŶ Ğƚ Ăů͘ ϮϬϭϰ͖DŝƋƵĞů Ğƚ Ăů͘ ϮϬϭϲ͖ ĂƌƌŝŽ Ğƚ Ăů͘ ϮϬϭϳ͖
DĂŶƚŚĞǇĞƚĂů͘ϮϬϭϲͿ͘dŚĞƉĂƚƚĞƌŶŽĨŚĞĂůƚŚƐĞƌǀŝĐĞƵƐĞĚĞƐĐƌŝďĞĚŝŶŽƵƌƐƚƵĚǇŵĂǇďĞĚƵĞƚŽ




















/Ŷ ƚŚĞ ůĂƐƚ ǇĞĂƌƐ͕ ůŽƚƐŽĨ ĞĨĨŽƌƚƐ ŚĂǀĞ ďĞĞŶĚŽŶĞ ƚŽ ŝŶĐƌĞĂƐĞ ƉƌĞǀĞŶƚŝǀĞ ƐƚƌĂƚĞŐŝĞƐ ƚŽ ƌĞĚƵĐĞ
ĂůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ ŝŶ W, ƐĞƚƚŝŶŐƐ͘ ,ŽǁĞǀĞƌ͕ ĨƌŽŵ ŽƵƌ ƐƚƵĚǇ ƌĞƐƵůƚƐ͕ ŝƚ ƐĞĞŵƐ ƚŚĂƚ ƌŝƐŬǇ
ĚƌŝŶŬĞƌƐ͕ǁŚŽǁŽƵůĚďĞŶĞĨŝƚŵŽƐƚĨƌŽŵƚŚŽƐĞƐƚƌĂƚĞŐŝĞƐ͕ĂƌĞƵƐŝŶŐŵŽƌĞŝŶƉĂƚŝĞŶƚƐĞƌǀŝĐĞƐĂŶĚ
ƚŚĞ ĞŵĞƌŐĞŶĐǇ ĚĞƉĂƌƚŵĞŶƚ͘ /ƚ ŚĂƐ ďĞĞŶ ƉƌŽƉŽƐĞĚ ƚŚĂƚ ƉƌĞǀĞŶƚŝǀĞ ƐƚƌĂƚĞŐŝĞƐ ŽŶ ĂůĐŽŚŽů
ĐŽŶƐƵŵƉƚŝŽŶ ƐŚŽƵůĚ ĨŽĐƵƐ ŝŶŚŽƐƉŝƚĂů ƐĞƚƚŝŶŐƐ ůŝŬĞ ŝƚ ŝƐ ďĞŝŶŐ ĚŽŶĞ ĨŽƌ ƚŽďĂĐĐŽ ;ZŝŐŽƚƚŝ Ğƚ Ăů͘
ϮϬϬϮͿ͘dŚƵƐ͕ƐĐƌĞĞŶŝŶŐĂŶĚďƌŝĞĨŝŶƚĞƌǀĞŶƚŝŽŶƐŝŶĞŵĞƌŐĞŶĐǇĚĞƉĂƌƚŵĞŶƚƐĂŶĚĚƵƌŝŶŐŚŽƐƉŝƚĂů
ĂĚŵŝƐƐŝŽŶƐ ĂƌĞ ĂĚĞƋƵĂƚĞŵĞĂŶƐ ƚŽ ƌĞĂĐŚĂŵĞĂŶŝŶŐĨƵů ƉƌŽƉŽƌƚŝŽŶŽĨ ƌŝƐŬǇĚƌŝŶŬĞƌƐ͘ &ƵƌƚŚĞƌ͕
ďƌŝĞĨ /ŶƚĞƌǀĞŶƚŝŽŶƐ ŚĂǀĞ ďĞĞŶ ĨŽƵŶĚ ƵƐĞĨƵů ĂŶĚ ƉƌŽŵŝƐŝŶŐ ŝŶ ƚŚĞ ĞŵĞƌŐĞŶĐǇ ĚĞƉĂƌƚŵĞŶƚ
;͛KŶŽĨƌŝŽĞƚĂů͘ϮϬϭϮ͖^ĐŚŵŝĚƚĞƚĂů͘ϮϬϭϲͿ͘

dŚŝƐ ƐƚƵĚǇ ŚĂƐ ƐŽŵĞ ůŝŵŝƚĂƚŝŽŶƐ ƚŚĂƚ ƐŚŽƵůĚ ďĞ ƚĂŬĞŶ ŝŶƚŽ ĐŽŶƐŝĚĞƌĂƚŝŽŶ͘ &ŝƌƐƚ͕ ŝƚ ŚĂƐ ƚŽ ďĞ
ĐŽŶƐŝĚĞƌĞĚƚŚĂƚƚŚĞŝŶĨŽƌŵĂƚŝŽŶŽŶĂůĐŽŚŽůĂŶĚĐŝŐĂƌĞƚƚĞƐŵŽŬŝŶŐǁĂƐƐĞůĨͲƌĞƉŽƌƚĞĚĂŶĚŵĂǇ
ďĞ ƵŶĚĞƌƌĞƉŽƌƚĞĚ͘ ůƐŽ͕ ŝƚ ŚĂƐ ƚŽ ďĞ ĐŽŶƐŝĚĞƌĞĚ ƚŚĂƚ ĂůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ ŵĂǇ ďĞ ƵŶĚĞƌͲ
ƌĞĐŽƌĚĞĚ ŝŶ W,ŵĞĚŝĐĂů ƌĞĐŽƌĚƐ ĂƐ ŝƚ ŚĂƐ ďĞĞŶ ĚĞƐĐƌŝďĞĚ ŝŶ ϵ ƵƌŽƉĞĂŶ 'ĞŶĞƌĂů ŚŽƐƉŝƚĂůƐ
;ZŽƐſŶ Ğƚ Ăů͘ ϮϬϭϲͿ͘ &ƌŽŵ ƚŚĞ ƚŽƚĂů ƐĂŵƉůĞ ŽĨ ƉĂƚŝĞŶƚƐ ǁŝƚŚ ŝŶĨŽƌŵĂƚŝŽŶ ŽŶ ĂůĐŽŚŽů
ĐŽŶƐƵŵƉƚŝŽŶƌĞŐŝƐƚĞƌĞĚŝŶƚŚĞĞůĞĐƚƌŽŶŝĐŵĞĚŝĐĂůƌĞĐŽƌĚ͕ŝƚǁĂƐƌĞĐŽƌĚĞĚƚŚĂƚŽŶůǇ;ϯϮйͿǁĞƌĞ
ĐŽŶƐŝĚĞƌĞĚ ĂƐ ĚƌŝŶŬĞƌƐ ǁŚŝĐŚ ĂƌĞ ĂŶ ƵŶĚĞƌƌĞƉŽƌƚŝŶŐ͘ Ɛ ƚŚĞ ŐƌŽƵƉ ŽĨ ƉĂƚŝĞŶƚƐ ĐůĂƐƐŝĨŝĞĚ ĂƐ
ĂďƐƚĂŝŶĞƌƐ ŵĂǇ ŝŶĐůƵĚĞ Ă ǀĞƌǇ ŚĞƚĞƌŽŐĞŶĞŽƵƐ ŐƌŽƵƉ ĂŶĚ ƐŽŵĞ ŽĨ ƚŚĞŵ ŵŝŐŚƚ ďĞ ĚƌŝŶŬĞƌƐ
ŵŝƐĚŝĂŐŶŽƐĞĚ͕ǁĞĚĞĐŝĚĞĚŶŽƚ ƚŽ ŝŶĐůƵĚĞ ƚŚĞŵ ŝŶ ƚŚĞĂŶĂůǇƐŝƐ͘ ^ĞĐŽŶĚ͕ĂůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ
ƐƚĂƌƚĞĚďĞŝŶŐƌĞŐŝƐƚĞƌĞĚŝŶƚŚĞĞůĞĐƚƌŽŶŝĐŵĞĚŝĐĂůƌĞĐŽƌĚŝŶ:ĂŶƵĂƌǇϮϬϭϭƐŽŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞ
ĚƵƌĂƚŝŽŶŽĨƚŚĞƉƌĞǀŝŽƵƐƉĂƚƚĞƌŶŽĨĂůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶŽĨĞĂĐŚƉĂƚŝĞŶƚǁĂƐůĂĐŬŝŶŐ͘,ŽǁĞǀĞƌ͕
ŝƚ ŚĂƐ ďĞĞŶ ŝŶĚŝĐĂƚĞĚ ƚŚĂƚ ƚŚĞ ŝŵƉĂĐƚ ŽĨ ĐŚĂŶŐĞƐ ŝŶ ĂůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ ŽŶ ŚŽƐƉŝƚĂůŝǌĂƚŝŽŶ






ĐŽŶƐƵŵƉƚŝŽŶ͘ ZŝƐŬǇ ĚƌŝŶŬŝŶŐ ĂŶĚ ĐŝŐĂƌĞƚƚĞ ƐŵŽŬŝŶŐ ŝŶĐƵƌ ŝŶ ŚŝŐŚĞƌ ŝŶƉĂƚŝĞŶƚ ĂĚŵŝƐƐŝŽŶƐ ĂŶĚ
ĞŵĞƌŐĞŶĐǇ ĚĞƉĂƌƚŵĞŶƚ ǀŝƐŝƚƐ͘ dŚŽƐĞ ƐĞƌǀŝĐĞƐ ĂƌĞŵŽƌĞ ĞǆƉĞŶƐŝǀĞ ƚŚĂŶ ŽƵƚƉĂƚŝĞŶƚ ǀŝƐŝƚƐ ĂŶĚ
W,͘ &ƵƌƚŚĞƌŵŽƌĞ͕ ŐĞŶĚĞƌ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ŚĞĂůƚŚ ƐĞƌǀŝĐĞ ƵƐĞ ŝŶ ƚŚŝƐ ƉŽƉƵůĂƚŝŽŶ ƐŚŽƵůĚ ďĞ




tĞ ǁŽƵůĚ ůŝŬĞ ƚŽ ƚŚĂŶŬ ^//W ;^ŝƐƚĞŵĂ Ě͛/ŶĨŽƌŵĂĐŝſ ƉĞƌ Ăů ĚĞƐĞŶǀŽůƵƉĂŵĞŶƚ ĚĞ ůĂ
/ŶǀĞƐƚŝŐĂĐŝſĞŶƚĞŶĐŝſWƌŝŵăƌŝĂͿĨŽƌƉƌŽǀŝĚŝŶŐƚŚĞĚĂƚĂďĂƐĞ͘
CERCA Programme / Generalitat de Catalunya. 
&ƵŶĚŝŶŐ
dŚŝƐǁŽƌŬǁĂƐƐƵƉƉŽƌƚĞĚďǇĂŐƌĂŶƚĨƌŽŵ>ƵŶĚďĞĐŬĞŶŵĂƌŬƌĞĐĞŝǀĞĚďǇ'΀WϬϰϭϯϳϰ΁͘
dŚŝƐǁŽƌŬǁĂƐĂůƐŽ ƐƵƉƉŽƌƚĞĚďǇ ƚŚĞ ΀ZϭϮͬϬϬϮϴͬϬϬϭϲ΁ƉƌŽũĞĐƚ͕WůĂŶEĂĐŝŽŶĂůĚĞ /нн/ ĂŶĚ
ĨŝŶĂŶĐĞĚũŽŝŶƚůǇǁŝƚŚ/^///Ͳ^ƵďĚŝƌĞĐĐŝſŶ'ĞŶĞƌĂůĚĞǀĂůƵĂĐŝſŶǇ&ŽŶĚŽƵƌŽƉĞŽĚĞĞƐĂƌƌŽůůŽ
ZĞŐŝŽŶĂů;&ZͿ͘
dŚĞ ĨƵŶĚŝŶŐ ƐŽƵƌĐĞƐ ŚĂĚ ŶŽ ƌŽůĞ ŝŶ ƚŚĞ ƐƚƵĚǇ ĚĞƐŝŐŶ͕ Žƌ ŝŶ ƚŚĞ ĐŽůůĞĐƚŝŽŶ͕ ĂŶĂůǇƐŝƐ Žƌ
ŝŶƚĞƌƉƌĞƚĂƚŝŽŶŽĨĚĂƚĂ͘dŚĞĨƵŶĚŝŶŐƐŽƵƌĐĞƐĂůƐŽŚĂĚŶŽƌŽůĞŝŶƚŚĞǁƌŝƚŝŶŐŽĨƚŚĞƌĞƉŽƌƚŽƌŝŶ
ƚŚĞĚĞĐŝƐŝŽŶƚŽƐƵďŵŝƚƚŚĞƉĂƉĞƌĨŽƌƉƵďůŝĐĂƚŝŽŶ͘dŚĞĐŽƌƌĞƐƉŽŶĚŝŶŐĂƵƚŚŽƌĐŽŶĨŝƌŵƐƚŚĂƚƚŚĞ





































ĂŶĂůǇƐŝƐ ŽĨ ŽŚŽƌƚ ^ƚƵĚŝĞƐ͘ ĂŶĐĞƌ ZĞƐĞĂƌĐŚ ĂŶĚ dƌĞĂƚŵĞŶƚ͘ DĂǇ ϮϮ͘ ĚŽŝ͗
ϭϬ͘ϰϭϰϯͬĐƌƚ͘ϮϬϭϳ͘Ϭϵϰ
ƌǇĞƌ͕ W͘͘ Ğƚ Ăů͕͘ ϭϵϵϵ͘ dŚĞ ƵƐĞ ŽĨ ĂĐƵƚĞ ĂŶĚ ƉƌĞǀĞŶƚĂƚŝǀĞ ŵĞĚŝĐĂů ƐĞƌǀŝĐĞƐ ďǇ Ă ŐĞŶĞƌĂů
ƉŽƉƵůĂƚŝŽŶ͗ƌĞůĂƚŝŽŶƐŚŝƉƚŽĂůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶ͘ĚĚŝĐƚŝŽŶ͕ϵϰ;ϭϬͿ͕ƉƉ͘ϭϱϮϯʹϯϮ͘




' ϮϬϭϱ ZŝƐŬ &ĂĐƚŽƌƐ ŽůůĂďŽƌĂƚŽƌƐ͕ D͘,͘ Ğƚ Ăů͕͘ ϮϬϭϲ͘ 'ůŽďĂů͕ ƌĞŐŝŽŶĂů͕ ĂŶĚ ŶĂƚŝŽŶĂů
ĐŽŵƉĂƌĂƚŝǀĞ ƌŝƐŬ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ϳϵ ďĞŚĂǀŝŽƵƌĂů͕ ĞŶǀŝƌŽŶŵĞŶƚĂů ĂŶĚ ŽĐĐƵƉĂƚŝŽŶĂů͕ ĂŶĚ
ŵĞƚĂďŽůŝĐƌŝƐŬƐŽƌĐůƵƐƚĞƌƐŽĨƌŝƐŬƐ͕ϭϵϵϬͲϮϬϭϱ͗ĂƐǇƐƚĞŵĂƚŝĐĂŶĂůǇƐŝƐĨŽƌƚŚĞ'ůŽďĂůƵƌĚĞŶ
ŽĨŝƐĞĂƐĞ^ƚƵĚǇϮϬϭϱ͘>ĂŶĐĞƚ͕ϯϴϴ;ϭϬϬϱϯͿ͕ƉƉ͘ϭϲϱϵʹϭϳϮϰ͘





<ůŝŶĞͲ^ŝŵŽŶ͕ ͘,͘ Ğƚ Ăů͕͘ ϮϬϭϰ͘ &ŝǀĞͲǇĞĂƌ ŚĞĂůƚŚĐĂƌĞ ƵƚŝůŝǌĂƚŝŽŶ ĂŶĚ ĐŽƐƚƐ ĂŵŽŶŐ ůŽǁĞƌͲƌŝƐŬ






DĐ<ĞŶŶĂ͕D͘Ğƚ Ăů͕͘ϭϵϵϲ͘ dŚĞ ^d ƐƵƌǀĞǇ͗ /͘ dŚĞ ĐŽƐƚƐ ĂŶĚ ĐŽŶƐĞƋƵĞŶĐĞƐŽĨ ĂůĐŽŚŽůŝƐŵ͘
ůĐŽŚŽůĂŶĚĂůĐŽŚŽůŝƐŵ͕ϯϭ;ϲͿ͕ƉƉ͘ϱϲϱʹϱϳϲ͘
DŝƋƵĞů͕ >͘ Ğƚ Ăů͕͘ ϮϬϭϲ͘ ůĐŽŚŽů ŽŶƐƵŵƉƚŝŽŶ ĂŶĚ /ŶƉĂƚŝĞŶƚ ,ĞĂůƚŚ ^ĞƌǀŝĐĞ hƚŝůŝǌĂƚŝŽŶ ŝŶ Ă
ŽŚŽƌƚ ŽĨ WĂƚŝĞŶƚƐtŝƚŚ ůĐŽŚŽůĞƉĞŶĚĞŶĐĞ ĨƚĞƌ ϮϬ zĞĂƌƐ ŽĨ &ŽůůŽǁͲƵƉ͘ůĐŽŚŽů ĂŶĚ
ůĐŽŚŽůŝƐŵ͕ϱϮ;ϮͿ͕ƉƉ͘ϮϮϳʹϮϯϯ͘
DƵůůĞƌ͕ ͕͘ ϭϵϵϲ͘ ůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ ĂŶĚ ĐŽŵŵƵŶŝƚǇ ŚŽƐƉŝƚĂů ĂĚŵŝƐƐŝŽŶƐ ŝŶ ƚŚĞ hŶŝƚĞĚ
^ƚĂƚĞƐ͗ĚǇŶĂŵŝĐƌĞŐƌĞƐƐŝŽŶĂŶĂůǇƐŝƐ͕ϭϵϱϬͲϭϵϵϮ͘ĚĚŝĐƚŝŽŶ͕ϵϭ;ϮͿ͕ƉƉ͘ϮϯϭʹϮϰϮ͘




ŝŶĂŶĂĚĂ ŝŶϮϬϬϮ͗ ŝŵƉůŝĐĂƚŝŽŶƐ ĨŽƌƉŽůŝĐǇĂŶĚƉƌĞǀĞŶƚŝŽŶƐƚƌĂƚĞŐŝĞƐ͘WƌĞǀĞŶƚŝŶŐĐŚƌŽŶŝĐ
ĚŝƐĞĂƐĞ͕ϯ;ϰͿ͕Ɖ͘ϭϮϭ͘
















^ĐŚŵŝĚƚ͕ ͘^͘Ğƚ Ăů͕͘ ϮϬϭϲ͘DĞƚĂͲĂŶĂůǇƐŝƐŽŶ ƚŚĞĞĨĨĞĐƚŝǀĞŶĞƐƐŽĨ ĂůĐŽŚŽů ƐĐƌĞĞŶŝŶŐǁŝƚŚďƌŝĞĨ
ŝŶƚĞƌǀĞŶƚŝŽŶƐĨŽƌƉĂƚŝĞŶƚƐŝŶĞŵĞƌŐĞŶĐǇĐĂƌĞƐĞƚƚŝŶŐƐ͘ĚĚŝĐƚŝŽŶ͕ϭϭϭ;ϱͿ͕ƉƉ͘ϳϴϯʹϳϵϰ͘
^ƚŽĐŬǁĞůů͕d͘ĞƚĂů͕͘ϮϬϭϲ͘ŽΘƋƵŽƚ͖DŽĚĞƌĂƚĞΘƋƵŽƚ͖ƌŝŶŬĞƌƐ,ĂǀĞZĞĚƵĐĞĚDŽƌƚĂůŝƚǇZŝƐŬ͍




























ŝŶŐĞ ĚƌŝŶŬĞƌ ;хϲϬŐ ŽĨ ƉƵƌĞ
ĂůĐŽŚŽů ƉĞƌ ŽĐĐĂƐŝŽŶͿ ŽŶĐĞ Ă
ŵŽŶƚŚŽƌŵŽƌĞĨƌĞƋƵĞŶƚůǇ
ŝŶŐĞ ĚƌŝŶŬĞƌ ;хϱϬŐ ŽĨ ƉƵƌĞ








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ě͛ĞĚĂƚƐ ĐŽŵƉƌĞƐĞƐĞŶƚƌĞĞůƐ ϭϲͲϱϱĂŶǇƐ͕ ƋƵĞĂĐĐĞƉƚĂƌĞŶ ŝŶŝĐŝĂƌ ƚƌĂĐƚĂŵĞŶƚ ĂŵďƵůĂƚŽƌŝ ŝ ƋƵĞ
ƚŝŶŐƵĞƐƐŝŶ ƵŶ ĨĂŵŝůŝĂƌ ĚŝƐƉŽƐĂƚ Ă ƉĂƌƚŝĐŝƉĂƌ͘ dŽƚƐ ǀĂƌĞŶ ĨŝƌŵĂƌ Ğů ĐŽŶƐĞŶƚŝŵĞŶƚ ŝŶĨŽƌŵĂƚ͘ ůƐ
ƉĂĐŝĞŶƚƐǀĂƌĞŶƌĞďƌĞƚƌĂĐƚĂŵĞŶƚƉƐŝĐŽƐŽĐŝĂůŝĨĂƌŵĂĐŽůžŐŝĐƉĞƌĂƐƐŽůŝƌů͛ĂďƐƚŝŶğŶĐŝĂ͘
 ŶŝǀĞůů ďĂƐĂů ĞƐ ǀĂ ŽďƚĞŶŝƌ ŝŶĨŽƌŵĂĐŝſ ƐŽĐŝŽĚĞŵŽŐƌăĨŝĐĂ͕ ĞĚĂƚ Ě͛ŝŶŝĐŝ ĚĞ ĐŽŶƐƵŵ Ě͛ĂůĐŽŚŽů͕
ŶƷŵĞƌŽĚ͛ĂŶǇƐĂŵďĚŝĂŐŶžƐƚŝĐĚĞĚĞƉĞŶĚğŶĐŝĂĚĞů͛ĂůĐŽŚŽů͘ů͛ĂŶǇϮϬĞƐǀĂƌĞĐŽůůŝƌŝŶĨŽƌŵĂĐŝſ








































ŽďƚĞŶŝƌ ŝŶĨŽƌŵĂĐŝſ ĚĞů ŝŶŐƌĞƐƐŽƐ ŚŽƐƉŝƚĂůĂƌŝƐ Ě͛ƵŶ ƚŽƚĂů ĚĞ ϱϯϬ ƉĂĐŝĞŶƚƐ͕ ĚĞůƐ ƋƵĂůƐ ǀĂƌĞŵ
ƉŽĚĞƌŽďƚĞŶŝƌĚĂĚĞƐĚĞĐŽŶƐƵŵĚĞϯϳϴ;ϳϭ͕ϯйͿ͘ůϳϳ͕ϳйĨŽƌĞŶŚŽŵĞƐ͘ŶŝǀĞůůďĂƐĂů;ƉƌŝŵĞƌĂ
ĞŶƚƌĞǀŝƐƚĂͿ͕ Ğů ϳϰ͕ϵй ĞƐƚĂǀĞŶ ƚƌĞďĂůůĂŶƚ ŝ Ğů ϳϬй ĐĂƐĂƚƐ͘ >ĂŵĞŝƚĂƚ ƚĞŶŝĞŶ ƵŶ ĚĞƉĞŶĚğŶĐŝĂ Ă
ů͛ĂůĐŽŚŽůĚĞŵĞŶǇƐĚĞϭϬĂŶǇƐĚ͛ĞǀŽůƵĐŝſ͘ůϳϱ͕ϱйĞƌĞŶĨƵŵĂĚŽƌƐĂĐƚŝƵƐ͘







>ĞƐ ƉĞƌƐŽŶĞƐ ĂďƐƚŝŶĞŶƚƐ Ă ů͛ĂŶǇ ϮϬ ĚĞ ƐĞŐƵŝŵĞŶƚ ǀĂƌĞŶ ƉƌĞƐĞŶƚĂƌ ƵŶĂ ŵĞŶŽƌ ƚĂƐƐĂ
Ě͛ŚŽƐƉŝƚĂůŝƚǌĂĐŝŽŶƐĐŽŵƉĂƌĂƚĂŵďĞůƐĂůƚƌĞƐĚŽƐŐƌƵƉƐ͘ƋƵĞƐƚĞƐĚŝĨĞƌğŶĐŝĞƐĨŽƌĞŶƐŝŐŶŝĨŝĐĂƚŝǀĞƐ
ĚĞƐƉƌĠƐĚ͛ĂũƵƐƚĂƌƉĞƌĞĚĂƚŝƐĞǆĞ͘
ůƐ ŝ ůĞƐ ďĞǀĞĚŽƌƐͬĞƐ ĞǆĐĞƐƐŝƵƐͬǀĞƐ ǀĂƌĞŶ ƉƌĞƐĞŶƚĂƌŵĂũŽƌ ŶŽŵďƌĞ ĚĞ ĚŝĞƐ Ě͛ŚŽƐƉŝƚĂůŝƚǌĂĐŝſ
ĐŽŵƉĂƌĂƚ Ăŵď ĞůƐ ĂůƚƌĞƐ ĚŽƐ ŐƌƵƉƐ͘ ů ƌŝƐĐ ƌĞůĂƚŝƵ ;ZZͿ ĨŽƵ ĚĞ ϭ͕ϰϮ ƌĞƐƉĞĐƚĞ ĞůƐ ƐƵďũĞĐƚĞƐ
ĂďƐƚŝŶĞŶƚƐŝĚĞϭ͕ϱϮĞŶƌĞůĂĐŝſĂůƐŝůĞƐďĞǀĞĚŽƌƐͬĞƐŵŽĚĞƌĂƚƐͬĚĞƐ͘
ůƌŝƐĐĚ͛ŝŶŐƌĞƐƐĂƌƉĞƌƵŶĂĐĂƵƐĂƚŽƚĂůŵĞŶƚĂƚƌŝďƵŢďůĞĂů͛ĂůĐŽŚŽůĨŽƵŵĂũŽƌĞŶĞůĐĂƐĚĞůĐŽŶƐƵŵ
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Abstract
Aims: To examine the association between drinking levels and inpatient health service utilization
in people with a lifetime diagnosis of alcohol dependence.
Methods: A longitudinal prospective study was conducted in a cohort of patients with alcohol
dependence who had undergone treatment in 1987. Current results refer to the association
between drinking patterns at 20-year follow-up and subsequent inpatient health service utilization.
At 20 years after baseline, 530 of 850 patients were alive with administrative data available.
Follow-up interview was conducted on 378 patients. There were 88 refusals and 64 could not be
traced. Three categories of alcohol consumption were established (abstainers, moderate drinkers
and heavy drinkers) depending on the pattern of alcohol use during the last year prior to the
evaluation. Health service utilization was based on ofﬁcial statistics, including admissions to gen-
eral, rehabilitation and psychiatric hospitals. The time period analysed was 5 years after the
assessment of drinking patterns.
Results: Admission rates were lowest for abstainers compared to people with moderate and hea-
vy drinking. With respect to hospital days, heavy drinking was associated with signiﬁcantly higher
adjusted rates than both abstainers and moderate drinkers. Alcohol-related diagnoses in hospital
admissions were more frequent for both moderate and heavy drinkers.
Conclusion: Abstinence and moderate alcohol consumption were both associated with lower hos-
pitalization in people with a lifetime diagnosis of alcohol dependence. Thus, not only abstinence-
oriented treatment strategies but also those to reduce alcohol intake would reduce inpatient
hospitalizations.
© The Author 2016. Medical Council on Alcohol and Oxford University Press. All rights reserved.
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Short Summary: Abstention and reduced drinking in lifetime alcohol-dependent patients were
associated with lower health care utilization compared to heavy drinking. Alcohol treatment strat-
egies for alcohol-dependent patients have a positive impact on the reduction in health care utiliza-
tion. An increase in treatment rate for alcohol use disorders will consequently have marked
population health improvements.
INTRODUCTION
Alcohol consumption, in particular heavy consumption, has been
associated with an elevated risk of morbidity and mortality for >200
disease and injury categories (Dawson et al., 2008; Rehm et al.,
2010). Interventions that had success in reducing drinking levels
including, but not limited to, alcohol dependence treatment have
been associated with reduced morbidity and mortality (Magill and
Ray, 2009; Rosner et al., 2010a, 2010b; McQueen et al., 2011) and
a reduction of health utilization costs. (Holder, 1998; Popova et al.,
2011) It is well known that treatment for alcohol use disorders
decreases health care utilization after 6–12 months (Holder, 1998),
but how drinking patterns in treated people with alcohol depend-
ence impacts on health care utilization, has not been established
over longer periods of time. The prospective longitudinal study con-
ducted in Catalonia (Multi20) started in 1987 provides a unique
opportunity to analyse the impact of drinking on the use of health
care resources, speciﬁcally hospital admissions. Throughout this
study, and at the follow-up at 20 years, three patterns of drinking
were distinguished: abstaining, moderate and heavy drinking. This
classiﬁcation has proven useful in prior studies in identifying predic-
tors of early death, morbidity and emergency room visits, with hea-
vy drinking being associated with more detrimental results on
almost all indicators compared to abstaining or moderate drinking,
and abstaining often showing the best results. (Gual et al., 1989,
1999, 2004, 2009) These studies had limitation in that data on
health resources utilization were obtained through self-report, which
potentially could lead to bias. (Rhodes and Fung, 2004)
Several studies have shown that the more alcohol consumption is
reduced, the better the mortality and morbidity outcomes (for over-
views see Rehm and Roerecke (2013); Roerecke et al. (2013) and
the meta-analyses on treatment outcomes for different modalities
cited above). Moreover, given the exponential nature between level
of drinking and mortality/morbidity (see Rehm et al. (2010) for an
overview; see Rehm and Roerecke (2013); Roerecke et al. (2013) for
the most important lethal outcome of heavy drinking and alcohol
dependence: liver cirrhosis), relatively higher gains are expected from
reducing the heaviest levels of drinking (Rehm and Roerecke, 2013).
Using administrative data regarding the use of inpatient health
resources, the current article tries to conﬁrm previous ﬁndings based
on self-reported information with the following hypothesis: Heavy
drinking will incur higher hospital utilization compared to abstain-
ing (lowest utilization) or moderate drinking.
METHODS
Sample
A multicentre longitudinal prospective study was originally initiated
in 1987, and 850 patients with alcohol dependence were followed
up for >20 years. At baseline, patients had attended treatment in
8 out of 48 outpatient specialized Catalan centres for substance
dependence. Centres participating in the study were chosen based
on the global number of new patients who attended during the pre-
vious year to the study initiation and their geographical distribution.
The centres participating in the study were representative of the
Catalan Addiction Treatment Network created in the early 1980s.
This treatment network has expanded to a total of 64 outpatient
centres spread all over Catalonia (Spain), providing evidence-based
universal treatment free of charge. The sample constitutes the
76.5% of the total number of new treatments for alcohol depend-
ence initiated in Catalonia during the period studied. The inclusion
criteria comprised fulﬁlling alcohol dependence DSM-III criteria,
being 16–55 years old, agreeing to undergo outpatient treatment,
having a family member with a stable home address and giving
informed consent to participate in the study. Recruitment happened
between 1987 and 1988. Patients received psychosocial and/or
pharmacological treatment to achieve abstinence as the treatment
goal. The patient population and further sociodemographic charac-
teristics have been described in detail elsewhere (Gual et al., 1989,
1999, 2004, 2009; Bravo et al., 2013).
Of note, 81% of the subjects were male and at baseline on aver-
age 39 (SD 9) years old. Of the 850 patients who participated at
baseline, at the follow-up 20 years later, 285 (33.5%) patients had
died, 28 (3.3%) had left Catalonia and data for 7 (0.8%) patients
were lost in CMBD data. This left a net sample of 530 subjects for
the study, for which inpatient health services utilization records
were available. For 378 of these subjects (71.3%), data on consump-
tion during the previous year at the time of assessment (Year 20)
could be secured (88 patients (16.6%) refused to be interviewed and
64 patients (12.1%) were lost to follow-up).
Assessment
Sociodemographic information, mortality, age at ﬁrst consumption,
number of years of alcohol dependence, drinking pattern during the
previous 12 months in terms of quantity (amounts drunk per drink-
ing day expressed in standard drinks (one standard drink = 10 g of
pure alcohol)) and frequency (never, <1 occasion per month, 1 or
more occasion per month, 1–6 occasion per week or daily) were
measured at Year 20 (Gual et al. 2009). In total, 101 patients were
interviewed in the treatment setting, 13 at home and 319 were con-
tacted by telephone. Drinking behaviour was assessed with a quan-
tity frequency questionnaire speciﬁcally designed for this study and
considering different time frames (week, month and year).
Participants were classiﬁed into three groups: abstainers, moderate
drinkers and heavy drinkers based on the following criteria: abstai-
ners were those who drank less than once a month and did not con-
sume ﬁve or more drinks on their drinking occasion. Moderate
drinkers were those who drank less than ﬁve drinks on average on
their drinking occasions and between once per month and <7 days a
week. All others were classiﬁed as heavy drinkers. If the patient had
changed his pattern of alcohol consumption during the 12 months
prior to assessment, it was systematically classiﬁed into the higher
drinking category. Drinking categories proved to be quite stable
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over time: 97.4% of abstinent patients drank zero grams per day
during the previous 12 months, 72.4% of moderate drinkers and
70.7% of heavy drinkers maintained the same pattern of alcohol
consumption during the previous year.
Inpatients’ health service utilization indicators were collected
from the central register for health services (“Conjunt Mínim de
Bases de Dades—CMBD”) provided by the Catalan Health Service,
from the last visit at the Year 20 follow-up to the 31 December
2012. Time at risk was deﬁned as the time between the last follow-
up visit and whatever event happened ﬁrst: death, the patient leaving
Catalonia or 31 December 2012. Data on acute and chronic hospi-
talizations, including psychiatric admissions by the Catalan Health
Service (Catsalut) were analysed using two indicators: number of
admissions and hospital days, deﬁned as the number of days stayed
in any hospital. Three types of hospitals are included in the adminis-
trative system: general (acute), rehabilitation (skilled nursing facil-
ities) and psychiatric hospital. The patient’s diagnosis at admission
was also registered. Using the same categories as Jones and collea-
gues, we distinguished between entry diagnosis wholly attributable
to alcohol (e.g. alcohol dependence or alcoholic liver cirrhosis),
entry diagnosis partly attributable (acute and chronic) or not related
to alcohol (Jones et al., 2008). The quality and consistency of the
central Catalan register is very good with a built-in validation to
detect problems and inconsistencies between variables. In addition,
the system is periodically externally validated to ensure quality of
data, as these data are used to control payment to service providers.
The study was performed according to the ethical standards given in
the Declaration of Helsinki and approved by the ethics committee of
the hospital.
Statistical analysis
Descriptive analyses of sociodemographic and clinical data were car-
ried out. Analysis of variance was used to compare continuous data
and chi-square analysis for categorical variables. Bonferroni correc-
tion was used for multiple comparisons. A probability level of 5%
or less was considered as statistically signiﬁcant. After testing the
assumptions, Poisson regression was used to analyse the relation-
ships between the total number of admissions per 100 persons per
year, the number of hospital days per 100 persons per year and the
number of hospitalizations due to alcohol-attributable conditions,
and the pattern of alcohol consumption (groups distinguished:
abstaining, moderate drinking, heavy drinking, not located, refused
to be interviewed), the independent variable, adjusted for age and
sex. The number of admissions was analysed as a rate in order to
take into consideration population at risk during the 5 years after
alcohol consumption assessment. Sensitivity analyses with negative
binomial regression were carried out as well. Marital status and
employment were not included as co-variates, as data at Year 20
were not available and no baseline sociodemographic differences
were detected between respondents and those patients who were lost
at the 20-year follow-up or refused to be interviewed. Data were
analysed with SPSS statistical software version 20.0.
RESULTS
Of note, 530 patients of 850 had at least health services utilization
records and thus could be evaluated at the 20-year follow-up (most
people had died in the meantime; see in the Methods section). Of
these 530 patients evaluated at Year 20, 77.7% were men. At base-
line 74.9% were employed, the majority (68.9%) had ﬁnished
primary school and 25.7% completed high school or had a university
degree. Of note, 70.1% of the total sample were married, 19.1%
were single, 9.8% divorced and 0.9% widowed; 50.9% of individuals
had an alcohol dependence of <10 years and 15.7% had an alcohol
dependence of >10 years; 57.0% of patients started alcohol consump-
tion between the age of 10 and 20 years, 34.7% before the age of 10
years and 8.3% when they were older than 20 years; 75.5% con-
sumed tobacco and 20.2% other drugs.
Even though there were more men than women in all three
groups based on drinking patterns, at the 20-year follow-up, the
percentage of women in the group of abstainers (27.7%) was signiﬁ-
cantly higher compared to moderate (10.3%) and heavy (12.2%)
drinkers (P = 0.04 and 0.004, respectively). Table 1 gives an over-
view of the sample and key characteristics at the 20-year follow-up.
During the period analysed, from the day of the interview at Year
20 until the end of 2012, 12.8% of the sample had died; 36.9%
were attending treatment, 27.2% gave up and 35.9% were
discharged.
Table 2 describes the number and rate of hospital admissions
and hospital days by pattern of consumption. Abstainers had the
lowest ratio of hospitalizations (26.6 per 100 person/year, 95% CI:
24.1–29.4), signiﬁcantly lower than moderate and heavy drinkers
(40.9 per 100 person/year, 95% CI: 31.2–53.7 and 39.3, 95% CI:
32.8–47.2), respectively. These differences remained signiﬁcant after
adjusting for age and sex (Table 3). The group of individuals that
refused to be interviewed and were lost to follow-up at Year 20 had
similar rates of total admissions than abstainers (Tables 2 and 3).
Heavy drinkers spent more days hospitalized than moderate
drinkers or abstainers (618.5 days/100 person and year, 455.5 and
425.7, respectively). The differences remained signiﬁcant after
adjustment (vs abstaining:c Relative Risk (RR) = 1.42, 95% CI:
1.36–1.49; vs moderate drinking: RR = 1.52, 95% CI: 1.47–1.57).
Table 4 shows the reasons why individuals were admitted to hos-
pital and the number of admissions wholly attributable, partly
attributable or not attributable to alcohol consumption. After
adjusting for sex and age, heavy and moderate drinking were asso-
ciated with signiﬁcantly higher risk of being admitted for wholly
attributable alcohol conditions compared with abstaining
(RR = 2.95, 95% CI: 1.54–5.64; RR = 2.98, 95% CI: 1.17–7.60,
respectively). Furthermore, heavy drinkers had also signiﬁcantly
higher risk than abstainers for hospital admission due to partly
alcohol-attributable conditions (heavy drinkers: RR = 2.51, 95%
CI: 1.77–3.58). No signiﬁcant differences between the three groups
were observed for hospitalization of non-related causes.
DISCUSSION
The results not only clearly indicated that abstainers and moderate
drinkers had lower inpatient health care utilization in terms of hos-
pital days compared to heavy drinkers but also that people who
refused to participate in the assessment for alcohol consumption had
lower utilization as well. People lost to follow-up had a lower num-
ber of admissions but spent on average a higher number of days in
hospital similar to heavy drinkers. This indicated that we had self-
selection of people who were relatively well-off.
The key result expands knowledge on how changes on the pat-
tern of alcohol consumption after treatment and even after a very
long follow-up period inﬂuence inpatient health care utilization.
Our ﬁndings state that for people with lifetime alcohol use disorder,
not only abstinence but also moderate drinking is associated with
positive consequences such as reduced inpatient health care
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Table 2. Use of hospitalization resources by pattern of alcohol consumption
Abstinent Moderate Heavy Refused Not located Total P
Number of hospital admissions (crude rate per 100 person/year )
General 311 42 131 114 94 692 0.002
(21.9 )b* (28.6) (30.7) (25.9) (29.6) (25.1)
Psychiatric 38 12 12 6 8 76 0.001
(2.7)a* (8.2)c,* (2.8) (1.4) (2.5) (2.8)
Skilled nursing facilities 29 6 25 11 9 80 <0.001
(2.0)b** (4.1) (5.9) (2.5) (2.8) (2.9)
Total admissions 378 60 168 131 111 848 <0.001
(26.6)a,b* (40.9) (39.3) (29.8) (34.9) (30.8)
Number of hospital days (crude rate per 100 person/year)
General 1,886 274 995 675 813 4,643 <0.001
(132.8)b** (186.8) (232.9) (153.5) (255.8) (168.7)
Psychiatric 1,050 284 191 51 145 1,721 0.001
(73.9)a* (193.7)c,* (44.7) (11.6) (45.6) (62.5)
Skilled nursing facilities 3,111 110 1.056 521 1,006 7,866 0.23
(219.0) (75.0) (340.9) (118.4) (316.5) (225.4)
Total number of days of stay 6,047 668 2,642 1,247 1,964 12,568 0.09
(425.7) (455.5) (618.5) (283.5) (617.9) (456.7)




Table 1. Sociodemographic and clinical characteristics of the total sample at Year 20 follow-up
Abstinent Moderate Heavy Refused Not located Total P
N 267 29 82 88 64 530
Men (%) 72.3a*,b** 89.7 87.8 80.7 78.1 77.7 0.016
Age (years)
Mean (SD) 56.8 (8.6)b* 55.9 (9.2) 53.4 (8.4) 56.7 (9.0) 53.9 (9.0) 55.9 (8.8) 0.008
35-49 (%) 23.6 24.1 37.8 26.1 32.8 27.4 0.34
50–59 (%) 36.7 34.5 35.4 33.0 40.6 36.2
60–69 (%) 30.3 37.9 20.7 30.7 18.8 27.9
>69 (%) 9.4 3.4 6.1 10.2 7.8 8.5
Vital status at 31 December 2012
Alive (%) 87.3 79.3 82.9 77.3 81.3 83.8 0.5
Died (%) 10.1 13.8 13.4 19.3 14.1 12.8
Left Catalonia (%) 2.6 6.9 3.7 3.4 4.7 3.4
Civil status
Single 13.1b** 10.3 14.6 13.2 0.018
Married 67.0 69.0 51.2 63.8
Divorced 6.0 6.9 20.7 9.3
Widowed 5.2 3.4 3.7 4.8
Unknown 8.6 10.3 9.8 9.0
Employment
Employed 57.3 37.9 50.0 54.2 <0.001
Not employed 17.2 17.2 32.9 20.6
Retired 24.7 34.5 14.6 23.3
Unknown 0.7 10.3 2.4 1.9
Medical illness 52.6 68.0 60.8 55.4 0.2
Psychiatric illness 3.0 24.0 50.0 14.2 <0.001
Time of risk (years) (mean (SD)) 5.3 (1.0) 5.1 (1.2) 5.2 (1.2) 5.0 (1.5) 5.0 (1.7) 5.2 (1.3) 0.117
Grams of pure alcohol consumed per drinking occasion
(mean (min–max)) 0.6 (0–40) 22.3 (10–40) 84.9 (10–450) <0.001
*P < 0.05, **P < 0.01.
aAbstinent vs moderate.
bAbstinent vs heavy.
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utilization in addition to reduced mortality, (Rehm and Roerecke
2013; Roerecke et al. 2013) morbidity or other health-related out-
comes (Mann et al., 2013).
It is important to note that our results are about people with life-
time alcohol dependence. In the general population, the relationship
between level and patterns of alcohol consumption and health
services utilization is not that clear, and usually abstainers have a
higher use of health services than moderate drinkers and sometimes
even than heavy drinkers.(Armstrong et al., 1998; Rice et al., 2000;
Baumeister et al., 2006) However, many of these studies did not
control for former heavy drinking in abstainers, and results were
often based on one-time measures of drinking status. Unfortunately,
self-reports about drinking status and especially about lifetime
abstention are quite unreliable (Rehm et al., 2008), and the repeated
assessment of drinking status and patterns in our study is deﬁnitely
an advantage leading to more reliable data.
Implications for behavioural health
Alcohol dependence and alcohol use disorders in general are preva-
lent in Europe, affecting an estimated 23 million in the European
Union alone.(Rehm et al., 2005, 2014) Heavy drinking is one of the
main characteristics of alcohol use disorders (Rehm et al., 2015a,
2015b); it has even been recently suggested to deﬁne such disorders
by heavy drinking over time (Li et al., 2007; Rehm et al., 2013a),
even though both standard classiﬁcation systems have not included
this as criterion. As the results of our cohort study show to avoid
health services utilization, it seems imperative to reduce drinking
levels in heavy drinkers, including in people with persistent alcohol
use disorders. This can be achieved via alcohol policy, for instance,
via taxation increases or restrictions of availability, which have been
shown to reduce not only overall consumption but also heavy drink-
ing (Anderson et al., 2009). In addition, individual-level interven-
tions have shown public health impact (Babor, 2010). There is
sufﬁcient evidence for effectiveness in brief interventions in different
settings (Kaner et al., 2007; McQueen et al., 2011), with some indi-
cation that even minimal feedback on the screening test is sufﬁcient
(Kaner et al., 2013). Thus, screening tests could be implemented
including referral to formal treatment if a screening test like the
Alcohol Use Disorder Identiﬁcation Test (AUDIT) so indicates (for
the AUDIT, see http://whqlibdoc.who.int/hq/2001/who_msd_msb_
01.6a.pdf). From a population health perspective, it is also import-
ant to increase the current treatment rate, which has been ~10% in
Europe (Rehm et al., 2013a), with Spain being no exception (Rehm
et al., 2012). Alcohol use disorders thus are the most undertreated
mental disorder (Alonso et al., 2004; Kohn et al., 2004), which
Table 3. Multivariate analyses of total number of admissions and
total days of stay by pattern of consumption
RR 95% CI













Not located 1.22 0.96–1.55
Refuse survey 0.97 0.78–1.22













Not located 1.52 1.44–1.60
Refuse survey 0.65 0.61–0.69
Table 4. Hospital admissions attributable to alcohol consumption
n Number of admissions (100
persons/year)
Crude rate RR
Wholly Partly NR Total Wholly Partly NR Total Wholly Partly NR Total
Gender
Male 412 50 174 501 725 2.36 8.22 23.67 34.2 1 1 1 1
Female 118 6 25 92 123 0.94 3.94 14.48 19.4 0.59 0.52** 0.62** 0.59**
Age
35–49 145 29 49 125 203 3.73 6.30 16.08 26.1 1 1 1 1
50–59 192 18 75 223 316 1.73 7.21 21.45 30.4 0.51* 1.26 1.38** 1.23*
60–69 148 6 55 161 222 0.81 7.42 21.73 30.0 0.25** 1.45 1.43** 1.27*
>69 45 3 20 84 107 1.55 10.30 43.26 55.1 0.46 1.88* 2.75** 2.27**
Level of alcohol consumption
Abstainers 267 18 72 288 378 1.27 5.07 20.28 26.6 1 1 1 1
Moderate 29 6 13 41 60 4.09 8.86 27.96 40.9 2.98* 1.60 1.32 1.45**
Heavy 82 20 56 92 168 4.68 13.11 21.54 39.3 2.95** 2.51** 1.06 1.44**
Not located 64 3 35 73 111 0.94 11.01 22.97 34.9 0.63 2.23** 1.18 1.35**
Refused 88 9 23 99 131 2.05 5.23 22.51 29.8 1.47 1.01 1.09 1.09
*P < 0.05; **P < 0.01; NR: not related with alcohol.
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certainly has to do with the high stigma attached (Schomerus et al.,
2010). Increasing treatment rates is especially important, as the
treatment gap is generally wider in mental health compared to other
disease conditions such as hypertension (Elliott, 2003; Ortiz Marron
et al., 2011). An increase in treatment rate for alcohol use disorders
will consequently have marked population health improvements
(Rehm et al., 2013a, 2013b). This increase in treatment rate for peo-
ple with alcohol use disorders can only be achieved if stigma is
reduced (Schomerus et al., 2010), if treatment is also possible in pri-
mary care settings and if it includes reduced drinking as a therapy
option as this option is sought by ~50% of the people with alcohol
use disorders.(Heather et al., 2010)
Some limitations should be considered. We were limited ﬁrstly by
the small sample size, especially for the group of moderate drinkers.
Secondly, we were limited by the speciﬁcity of the sample, as we
could only generalize to people with alcohol dependence at a certain
time period, which may limit interpretations. In Catalonia the number
of patients entering treatment has increased during the last 20 years
(Anon, 2011), but even though medical services are free, just a minor-
ity of alcohol-dependent patients seek treatment (Drummond et al.,
2011). However, our conclusion about hospitalization utilization of
moderate drinking and abstinence vs heavy drinking seem to be valid
for this group of people with severe lifetime alcohol dependence who
sought treatment (in other words, for people with considerable heavy
drinking over time) (Rehm et al., 2014). A third limitation concerned
the lack of any data on the evolution of drinking patterns after
patients were interviewed at the 20-year follow-up. Even though
drinking patterns in this sample have shown a high stability over time
(Gual et al., 2009), especially in the later periods of the follow-up, it
is quite likely that some patients who may have changed their drink-
ing habits and shifted drinking category in the 60 months to the end
of the follow-up remain unnoticed. A forth limitation that should be
considered is that in some cases the amount of alcohol consumed by
some individuals in the group category “moderate drinkers” should
exceed drinking limits stated in the most recent guidelines. This would
be the case of women drinking four standard units almost daily; how-
ever, the number of women included in this group is relatively small
(n = 4) and would not bias the results. Also, we should notice that
the way we gathered information on frequency of alcohol consump-
tion does not allow us to state the number of drinking occasions per
month drunk for each participant.
A major strength of the study was the low attrition rate (0.6%
per year). In patients with alcohol dependence, any rate of <1% of
dropouts per year can be considered as good (Vaillant et al., 1983).
Another strength concerned the fact that we were able to obtain
valid health services utilization data for all members of the sample
living in Catalonia.
The results of this study are also encouraging because they show
that a relevant percentage of the patients who initiated treatment 25
years ago have reduced their alcohol consumption in a long lasting
way and that those who reduce or abstain are using less health
resources.
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dĂů ŝ ĐŽŵ ŚĂŶ ŽďƐĞƌǀĂƚ ĂůŐƵŶƐ ĞƐƚƵĚŝƐ͕ ůĞƐ ƵƌŐğŶĐŝĞƐ ŝ ĞůƐ ŚŽƐƉŝƚĂůƐ ƚĞŶĞŶ ƵŶĂ ƉƌĞǀĂůĞŶĕĂ










ů ŶŽƐƚƌĞ ĞƐƚƵĚŝ ŽďƐĞƌǀĂ ƋƵĞ ĞůƐ ďĞǀĞĚŽƌƐ ĚĞ ƌŝƐĐ ĞƐ ǀŝƐŝƚĞŶŵĞŶǇƐ ƋƵĞ ĞůƐ ĚĞ ďĂŝǆ ƌŝƐĐ ĂůƐ
ĐĞŶƚƌĞƐ Ě͛ĂƚĞŶĐŝſ ƉƌŝŵăƌŝĂ͘ EŽ ƋƵĞĚĂ ĐůĂƌ ƉĞƌƋƵğ ĞƐ ĚſŶĂ ĂƋƵĞƐƚĂ ƐŝƚƵĂĐŝſ ƉĞƌž ƉŽĚƌŝĂ ƐĞƌ
ĚĞŐƵƚĂůƐƐĞŐƺĞŶƚƐĨĞŶžŵĞŶƐ͘WƌŝŵĞƌ͕ ůĂƉŽĐĂĐŽŶƐĐŝğŶĐŝĂƋƵĞŚŝŚĂĞŶ ůĂŶŽƐƚƌĂƐŽĐŝĞƚĂƚĚĞů
ƌŝƐĐĚĞ ĐŽŶƐƵŵŝƌ ĞůĞǀĂĚĞƐƋƵĂŶƚŝƚĂƚƐĚ͛ĂůĐŽŚŽůϲϵ ƉŽƚĞƐƚĂƌ ĨĞŶƚƋƵĞ ůĞƐƉĞƌƐŽŶĞƐŶŽ ǀĞŐŝŶĞů
ĐŽŶƐƵŵ ĐŽŵ ƵŶ ƉƌŽďůĞŵĂ ŝ ŶŽ ĐŽŶƐƵůƚŝŶ͘ EŽ ĠƐ ŝŶĨƌĞƋƺĞŶƚ ƋƵĞ ůĞƐ ƉĞƌƐŽŶĞƐ ĚĞ ůĂ ŶŽƐƚƌĂ
ƐŽĐŝĞƚĂƚĐŽŶƐŝĚĞƌŝŶƋƵĞƚĞŶĞŶƵŶĐŽŶƐƵŵŶŽƌŵĂƚŝƵƋƵĂŶĂƋƵĞƐƚĠƐĞůĞǀĂƚϳϬ͘^ĞŐŽŶ͕ ů͛ĞƐƚŝŐŵĂ
ƐŽĐŝĂůƋƵĞŚŝŚĂĂůǀŽůƚĂŶƚĚĞů͛ĂůĐŽŚŽůŝƐŵĞƉŽƚƐĞƌƵŶĂůƚƌĞĨĂĐƚŽƌƋƵĞŝŶĨůƵĞŝǆŝŶĞŐĂƚŝǀĂŵĞŶƚ͘/
ƉĞƌ ĂĐĂďĂƌ͕ ƉŽĚƌşĞŵƉĞŶƐĂƌ ƋƵĞ ƉĞƌ ĞǀŝƚĂƌ ƚƌĞŶĐĂƌ ůĂ ƌĞůĂĐŝſ ĚĞ ĐŽŶĨŝĂŶĕĂ ƋƵĞ ůĞƐ ƉĞƌƐŽŶĞƐ
ƚĞŶĞŶĂŵďĞůƐĞƵƉƌŽĨĞƐƐŝŽŶĂůĚ͛ĂƚĞŶĐŝſƉƌŝŵăƌŝĂĂƐƐŝŐŶĂƚĞǀŝƚŝŶĂĐƵĚŝƌƋƵĂŶŚŝŚĂƵŶĐŽŶƐƵŵ
ĞůĞǀĂƚĚ͛ĂůĐŽŚŽů͘
ĂǀĂŶƚ ůĞƐ ĚŝĨĞƌğŶĐŝĞƐ ŽďƐĞƌǀĂĚĞƐ ĞŶ ƋƵĂŶƚ Ă ů͛ƷƐ ĚĞ ƌĞĐƵƌƐŽƐ ĞŶƚƌĞ ŚŽŵĞƐ ŝ ĚŽŶĞƐ ƐĞŵďůĂ
ŝŵƉŽƌƚĂŶƚ ƌĞŵĂƌĐĂƌƋƵĞ ůĞƐƉŽůşƚŝƋƵĞƐĚĞƉůĂŶŝĨŝĐĂĐŝſĚĞůƐ ƐŝƐƚĞŵĞƐĚĞ ƐĂůƵƚŚĂŶĚĞ ƚĞŶŝƌĞŶ
ĐŽŵƉƚĞĞůŐğŶĞƌĞ͘^͛ŚĂĚĞƐĐƌŝƚƵŶŵĂũŽƌƷƐĚĞůƐƌĞĐƵƌƐŽƐĂŵďƵůĂƚŽƌŝƐƉĞƌƉĂƌƚĚĞůĞƐĚŽŶĞƐϰϭ
ƚĂů ŝ ĐŽŵ ƋƵĞĚĂ ƌĞĨůĞĐƚŝƚ ĞŶ ůĞƐ ŶŽƐƚƌĞƐ ĚĂĚĞƐ͘ Ŷ ĂƋƵĞƐƚ ƐĞŶƚŝƚ ƐĞŵďůĂƌŝĂ ƋƵĞ ůĞƐ ĂĐĐŝŽŶƐ
ƉƌĞǀĞŶƚŝǀĞƐƋƵĞĞƐƌĞĂůŝƚǌĞŶĚĞƐĚ͛ĂƚĞŶĐŝſƉƌŝŵăƌŝĂĐŽďƌŝƌŝĞŶƵŶƉĞƌĐĞŶƚĂƚŐĞŵĂũŽƌĚĞĚŽŶĞƐ
ƉĞƌžĂƌƌŝďĂƌŝĂŵĞŶǇƐĂůĂƉŽďůĂĐŝſŵĂƐĐƵůŝŶĂ͘^ŝƚĞŶŝŵĞŶĐŽŵƉƚĞƋƵĞŚŝŚĂƵŶŵĂũŽƌŶŽŵďƌĞ
ĚĞ ďĞǀĞĚŽƌƐ ŚŽŵĞƐ ƉŽĚƌşĞŵ ƉĞŶƐĂƌ ƋƵĞ ŶŽ Ɛ͛ĞƐƚă ĂƌƌŝďĂŶƚ Ă ůĂ ƉŽďůĂĐŝſ ŵĠƐ ďĞŶĞĨŝĐŝĂĚĂ͘
^ĞŵďůĂ ĚŽŶĐƐ ƌĂŽŶĂďůĞ ƉĞŶƐĂƌ ƋƵĞ ůĞƐ ŝŶƚĞƌǀĞŶĐŝŽŶƐ ƉƌĞǀĞŶƚŝǀĞƐ ƋƵĞ ĞƐ ƉƵŐƵŝŶ ƌĞĂůŝƚǌĂƌ Ă
ŶŝǀĞůůĚ͛ƵƌŐğŶĐŝĞƐŽĚĞƐĚĞůƐŚŽƐƉŝƚĂůƐƉŽĚƌŝĞŶƚĞŶŝƌƵŶďŽŶŝŵƉĂĐƚĞĞŶůĂƌĞĚƵĐĐŝſĚĞůĐŽŶƐƵŵ
Ě͛ĂůĐŽŚŽů ƐŽďƌĞƚŽƚ ĞŶ ůĂ ƉŽďůĂĐŝſ ŵĂƐĐƵůŝŶĂ ;ůƐ ŚŽŵĞƐ ŝŶŐƌĞƐƐĂƌĞŶ ƵŶ Ϯϰ͕ϳй ŵĠƐ ƋƵĞ ůĞƐ
ĚŽŶĞƐͿ͘ŶĂƋƵĞƐƚƐĞŶƚŝƚƐ͛ĞƐƚĂŶƌĞĂůŝƚǌĂŶƚĞůƐƉƌŝŵĞƌƐĞƐƚƵĚŝƐƋƵĞŚĂŶƉŽŐƵƚŽďƐĞƌǀĂƌƋƵĞůĂ





ŶĂƋƵĞƐƚƚĞƌĐĞƌ ƚƌĞďĂůůĞƐǀĂǀŽůĞƌŽďƐĞƌǀĂƌ ů͛ŝŵƉĂĐƚĞĚĞů ƚƌĂĐƚĂŵĞŶƚĚĞ ůĂĚĞƉĞŶĚğŶĐŝĂĚĞů







ŚŽƐƉŝƚĂůĂƌŝƐ ŝ ŵĞŶŽƌ ĚŝĞƐ Ě͛ĞƐƚĂĚĂ͕ ƐŽďƌĞƚŽƚ ƉĞƌ ĂƋƵĞůůĞƐ ƉĂƚŽůŽŐŝĞƐ ĂƚƌŝďƵŢďůĞƐ Ăů ĐŽŶƐƵŵ
Ě͛ĂůĐŽŚŽů͘





ŶŽǀĂ ĚĞĨŝŶŝĐŝſ ĞǀŝƚĂƌŝĂ ů͛ƷƐ ĚĞ ůĞƐ ĂĐƚƵĂůƐ ĚĞĨŝŶŝĐŝŽŶƐ ĚŝĐŽƚžŵŝƋƵĞƐ ƋƵĞ ƐſŶ ŵĠƐ
ĞƐƚŝŐŵĂƚŝƚǌĂŶƚƐϳϮ͘ ů ĨĞƚ ƋƵĞ Ğů ĐŽŶƐƵŵŵŽĚĞƌĂƚ Ě͛ĂůĐŽŚŽů ũĂ ƚŝŶŐƵŝ ƵŶ ŝŵƉĂĐƚĞ ƉŽƐŝƚŝƵ ĞŶ ůĂ






ŵŽŵĞŶƚƐ Ɛ͛ĞƐƚŝŵĂ ƋƵĞ ŵĞŶǇƐ ĚĞů ϭϬй ĚĞ ƉĞƌƐŽŶĞƐ Ăŵď ƵŶ ƚƌĂƐƚŽƌŶ ƉĞƌ ƷƐ Ě͛ĂůĐŽŚŽů ŚŽ
ĨĂŶϳϱ͕ϳϲ͘ ƋƵĞƐƚĂ ƐŝƚƵĂĐŝſ ĞƐƚă ƌĞůĂĐŝŽŶĂĚĂ Ăŵď ů͛ĞƐƚŝŐŵĂ ƋƵĞ ĞŶǀŽůƚĂ Ă ƚŽƚĞƐ ůĞƐ ŵĂůĂůƚŝĞƐ


















ĞůƐ ƌĞƐƵůƚĂƚƐ ĚĞ ĨŽƌŵĂ ĂĚĞƋƵĂĚĂ͘ ůƐ ĚŽƐ ƉƌŝŵĞƌƐ ƚƌĞďĂůůƐ ĐŽŵƉĂƌƚĞŝǆĞŶ ůĞƐ ƐĞŐƺĞŶƚƐ
ůŝŵŝƚĂĐŝŽŶƐ͘






ĚĞ ƌĞĐĞŶƚ ŝŶƚƌŽĚƵĐĐŝſ Ă ůĂ ŚŝƐƚžƌŝĂ ĐůşŶŝĐĂ ŝŶĨŽƌŵĂƚŝƚǌĂĚĂ ĚĞ ŵĂŶĞƌĂ ƋƵĞ ŵŽůƚƐ Ě͛ĞůůƐ ŶŽ Śŝ





ĐŽŶƐƵŵ ƉĞƌ ĐăƉŝƚĂ ϭϭ͕Ϯ> ĂŶƵĂů͕ ƋƵĞ ĞƋƵŝǀĂů Ă ƵŶƐ Ϯϰ͕ϯ ŐƌĂŵƐ Ě͛ĂůĐŽŚŽů ƉƵƌ Ăů ĚŝĂ
;ĂƉƌŽǆŝŵĂĚĂŵĞŶƚϮ͕ϱhƐͿ͕ƉŽĚĞŵŽďƐĞƌǀĂƌƋƵĞĞůĐŽŶƐƵŵĚŝĂƌŝŵŝƚũăĚĞůĂŶŽƐƚƌĂŵŽƐƚƌĂĚĞ
ďĞǀĞĚŽƌƐĠƐ ŝŶĨĞƌŝŽƌ ;ϭϲ͕ϮŐͬĚͿϮ͘ƋƵĞƐƚĂĚŝĨĞƌğŶĐŝĂŶŽǀĞŶŽŵĠƐĞǆƉůŝĐĂĚĂƉĞů ĨĞƚƋƵĞ ů͛ĞĚĂƚ
ŵŝƚũĂŶĂ ĚĞ ůĂ ƉŽďůĂĐŝſ ĂŶĂůŝƚǌĂĚĂ ĠƐ ƐƵƉĞƌŝŽƌ Ă ů͛ĞĚĂƚ ĚĞ ůĂ ƉŽďůĂĐŝſ ŐĞŶĞƌĂůϴϯ͘ ƋƵĞƐƚ ďŝĂŝǆ
ƐƵďƌĂƚůůĂƵŶĂĚĞůĞƐďĂƌƌĞƌĞƐĂŵďůĞƐƋƵĞĞŶƐƚƌŽďĞŵĚĂǀĂŶƚůĂĚĞƚĞĐĐŝſĚĞůĐŽŶƐƵŵĚ͛ĂůĐŽŚŽů͘







ĐĂƵƚĞůĂ ŝ ƚĞŶŝŶƚĞŶĐŽŵƉƚĞĞůƐďŝĂŝǆŽƐĞǆƉůŝĐĂƚƐ͘Ŷ ƌĞůĂĐŝſĂ ů͛ƷƐĚĞ ƌĞĐƵƌƐŽƐ ƐĂŶŝƚĂƌŝƐ ƚĂŵďĠ







^ĞŐŽŶ͕ ĞůƐ ƌĞƐƵůƚĂƚƐ ŶŽ ĞůƐ ƉŽĚĞŵ ŐĞŶĞƌĂůŝƚǌĂƌ Ă ƚŽƚĂ ůĂ ƉŽďůĂĐŝſ ŐĞŶĞƌĂů ƉĞƌž Ɛş Ăů ŐƌƵƉ ĚĞ
ƉĂĐŝĞŶƚƐ ĚĞƉĞŶĚĞŶƚƐ ĚĞ ů͛ĂůĐŽŚŽů ĞŶ ƵŶŵŽŵĞŶƚ ĚĞƚĞƌŵŝŶĂƚ͘ >Ă ƚĞƌĐĞƌĂ ůŝŵŝƚĂĐŝſ ƚĠ ƌĞůĂĐŝſ




ƉĂƚƌſ ĚĞ ĐŽŶƐƵŵ ĚƵƌĂŶƚ ĞůƐ ϱ ĂŶǇƐ ƉŽƐƚĞƌŝŽƌƐ Ă ů͛ĂŶǇ ϮϬ ĚĞ ƐĞŐƵŝŵĞŶƚ͕ ũƵƐƚ ƋƵĂŶ ĞƐ ǀĂƌĞŶ
ĂŶĂůŝƚǌĂƌů͛ƷƐĚĞůƐƌĞĐƵƌƐŽƐŚŽƐƉŝƚĂůĂƌŝƐ͘hŶĂĐŝŶƋƵĞŶĂŝƷůƚŝŵĂůŝŵŝƚĂĐŝſĞƐƚăƌĞůĂĐŝŽŶĂĚĂĂŵďůĂ






ĂǀĂŶƚ ů͛ŝŵƉĂĐƚĞ ĞůĞǀĂƚ ƋƵĞ ƚĠ Ğů ĐŽŶƐƵŵĚ͛ĂůĐŽŚŽů ĞŶ ůĂŵŽƌďŝŵŽƌƚĂůŝƚĂƚ Ɛ͛ĞƐƉĞƌĂƌŝĂ ĚŽŶĐƐ
ƋƵĞůĂƋƵĂŶƚŝƚĂƚĚ͛ĂůĐŽŚŽůƋƵĞďĞƵůĂƉŽďůĂĐŝſƚŝŶŐƵŝƵŶŝŵƉĂĐƚĞŝŵƉŽƌƚĂŶƚĞŶů͛ƷƐĚĞƌĞĐƵƌƐŽƐŝ






ƋƵĞ ƚĠ ^//W ŝ Ăƚ^ĂůƵƚ ĠƐ ŵŽůƚ ĨŝĂďůĞ ũĂ ƋƵĞ ĠƐ ůĂ ƋƵĞ ƵƚŝůŝƚǌĞŶ ƉĞƌ ƉĂŐĂƌ ĂůƐ ĚŝĨĞƌĞŶƚƐ
ƉƌŽǀĞŢĚŽƌƐ͘ Ŷ ƌĞůĂĐŝſ Ăů ƌĞŐŝƐƚƌĞ ĚĞ ĐŽŶƐƵŵ Ě͛ĂůĐŽŚŽů͕ ƉĞƌ Ăů ƉƌŝŵĞƌ ĞƐƚƵĚŝ Ɛ͛ŚĂ ƵƚŝůŝƚǌĂƚ ůĂ




ĚĞ ů͛/^ ŝ ƚĂŵďĠ ĞŶƐ ŝŶĚŝĐĂ ůĞƐ ĚŝĨĞƌğŶĐŝĞƐ ĞŶ ů͛ƷƐ ĚĞůƐ ƌĞĐƵƌƐŽƐ ƐĂŶŝƚĂƌŝƐ ƐĞŐŽŶƐ Ğů ƉĂƚƌſ ĚĞ









ƋƵĞĞǆŝƐƚĞŝǆƵŶĂƌĞůĂĐŝſ ůŝŶĞĂůƉŽƐŝƚŝǀĂƋƵĞƌĞĐŽůǌĂ ůĞƐ ŝŶƚĞƌǀĞŶĐŝŽŶƐĚĞƐƚŝŶĂĚĞƐĂ ůĂ ƌĞĚƵĐĐŝſ
ĚĞů ĐŽŶƐƵŵĞŶ ůĂ ƉŽďůĂĐŝſ͘ ŶĐĂƌĂ ƋƵĞ Ğů ĐŽŶƐƵŵĚ͛ĂůĐŽŚŽů ĚĞ ůĂ ƉŽďůĂĐŝſ ĞŶŐĞŶĞƌĂů ƚĠ ƵŶ
ŝŵƉĂĐƚĞŵŽĚĞƌĂƚĞŶ ů͛ƷƐĚĞ ƌĞĐƵƌƐŽƐ ŝ ĐŽƐƚŽƐ ƐĂŶŝƚĂƌŝƐŶŽƉŽĚĞŵŽďůŝĚĂƌƋƵĞ ů͛ĂůĐŽŚŽů ƚĠƵŶ
ŝŵƉĂĐƚĞ ŝŵƉŽƌƚĂŶƚĂĂůƚƌĞƐŶŝǀĞůůƐ ;ũƵĚŝĐŝĂů͕ ĨĂŵŝůŝĂƌ͕ĞƚĐͿ͘>ĞƐŵĞƐƵƌĞƐƋƵĞŚĂŶĚĞŵŽƐƚƌĂƚƐĞƌ
ĞĨŝĐŝĞŶƚƐŝĐŽƐƚͲĞĨĨĞĐƚŝǀĞƐƉĞƌƚĂůĚĞƌĞĚƵŝƌůĂƋƵĂŶƚŝƚĂƚĚ͛ĂůĐŽŚŽůĐŽŶƐƵŵŝĚĂĚĞůĂƉŽďůĂĐŝſƐſŶ
ů͛ŝŶĐƌĞŵĞŶƚĚĞ ůĞƐƚĂǆĞƐĚĞ ůĞƐďĞŐƵĚĞƐĂůĐŽŚžůŝƋƵĞƐ͕ ůŝŵŝƚĂƌ ů͛ĂĐĐĠƐ͕ƌĞƐƚƌŝŶŐŝƌĞůŵăƌƋƵĞƚŝŶŐ͕
ƉŽƐĂƌŵĞƐƵƌĞƐƉĞƌĞǀŝƚĂƌĐŽŶĚƵŝƌƐŽƚĂĞůƐĞĨĞĐƚĞƐĚĞůĂůĐŽŚŽů͕ĂŝǆşĐŽŵ ůĂĚĞƚĞĐĐŝſƉƌĞĐŽĕ͕ ůĂ
ŝŶƚĞƌǀĞŶĐŝſďƌĞƵŽĞůƚƌĂĐƚĂŵĞŶƚĚĞƐĚ͛ĂƚĞŶĐŝſƉƌŝŵăƌŝĂϴϰ͘ůƐďĞǀĞĚŽƌƐŝůĞƐďĞǀĞĚŽƌĞƐĚĞƌŝƐĐ
ĐŽŶƐƵůƚĞŶ ŵĠƐ Ă ƵƌŐğŶĐŝĞƐ ŝ ƚĞŶĞŶ ŵĠƐ ŝŶŐƌĞƐƐŽƐ ŚŽƐƉŝƚĂůĂƌŝƐ͘ ^ŝ ƚĞŶŝŵ ĞŶ ĐŽŵƉƚĞ ƋƵĞ Ğů
ĐŽŶƐƵŵĚ͛ĂůĐŽŚŽůĞƐŵĠƐƉƌĞǀĂůĞŶƚĞŶĞůƐŚŽŵĞƐϭŝƋƵĞĞůƐďĞǀĞĚŽƌƐĚĞƌŝƐĐĐŽŶƐƵůƚĞŶŵĞŶǇƐ
ĂůƐĐĞŶƚƌĞƐĚ͛ĂƚĞŶĐŝſƉƌŝŵăƌŝĂĐŽŵƉĂƌĂƚĂŵďĞůƐĚĞďĂŝǆƌŝƐĐƐĞŵďůĂĚŽŶĐƐũƵƐƚŝĨŝĐĂƚĂŵƉůŝĂƌĂ





ƉƌŝŵăƌŝĂ͘ ů ƉƌŝŵĞƌ ĞƐƚƵĚŝ ǀĂ ĚĞƚĞĐƚĂƌ ƋƵĞ ů͛ĂŶǇ ϮϬϭϭ ŶŽŵĠƐ Ɛ͛ŚĂǀŝĂ ĐƌŝďĂƚ Ă ƵŶ ϯϱй ĚĞ ůĂ
ƉŽďůĂĐŝſ͕ŵĞŶƚƌĞƋƵĞĂƋƵĞƐƚƉĞƌĐĞŶƚĂƚŐĞǀĂĂƵŐŵĞŶƚĂƌĂϲϱйĚƵƌĂŶƚ ů͛ĂŶǇϮϬϭϮ͘WĞƌƋƵğ ůĞƐ
ĂĐĐŝŽŶƐƉƌĞǀĞŶƚŝǀĞƐƚŝŶŐƵŝŶğǆŝƚĞůĐƌŝďĂƚŐĞŚĂĚĞƐĞƌĚĞůϭϬϬйĚĞůĂƉŽďůĂĐŝſĂƚĞƐĂĂůƐĐĞŶƚƌĞƐ
Ě͛ĂƚĞŶĐŝſ ƉƌŝŵăƌŝĂ͘ DĂůĂƵƌĂĚĂŵĞŶƚ ůĂ ĚĞƚĞĐĐŝſ ƉƌĞĐŽĕ ŶŽ ĞƐ ƌĞĂůŝƚǌĂ Ě͛ƵŶĂ ĨŽƌŵĂ
ƐŝƐƚĞŵĂƚŝƚǌĂĚĂϴϱ͕ϴϲ ŝ ƚĂŵƉŽĐ Ɛ͛ƵƐĞŶ ŵĂƐƐĂ ĞůƐ ŝŶƐƚƌƵŵĞŶƚƐ ĚĞ ŵĞƐƵƌĂ ĞƐƚĂŶĚĂƌŝƚǌĂƚƐϴϳ͘ 
ĂƚĂůƵŶǇĂ Ɛ͛ĞƐƚă ĨĞŶƚ ƵŶ ĞƐĨŽƌĕ ƉĞƌƋƵğ ĂƋƵĞƐƚĂ ĚĞƚĞĐĐŝſ ƉƌĞĐŽĕ ĚĞů ĐŽŶƐƵŵ Ě͛ĂůĐŽŚŽů ĞƐ
ƌĞĂůŝƚǌŝĂůϭϬϬйĚĞƚŽƚĂ ůĂƉŽďůĂĐŝſĂƚĞƐĂĂůƐĐĞŶƚƌĞƐĚ͛ĂƚĞŶĐŝſƉƌŝŵăƌŝĂĚĞ ů͛/^͘ĞĨĞƚĠƐƵŶ
ĚĞůƐ ŽďũĞĐƚŝƵƐ ĚĞů ƉƌŽŐƌĂŵĂ ͞ĞǀĞƵ ŵĞŶǇƐ͘͟ >͛ŽďũĞĐƚŝƵ ŶŽ ŶŽŵĠƐ ĠƐ ĚĞƚĞĐƚĂƌ ĞůƐ ĐĂƐŽƐ ĚĞ
ĚĞƉĞŶĚğŶĐŝĂĚĞ ů͛ĂůĐŽŚŽů ƐŝŶſĚĞƚĞĐƚĂƌĞů ĐŽŶƐƵŵĚĞ ƌŝƐĐĚ͛ĂůĐŽŚŽů͕ƋƵĞƐ͛ĞƐƚŝŵĂƋƵĞĞƐƚăĂů
ǀŽůƚĂŶƚĚĞůϮϬйϴϭ͘WĞƌĂƋƵĞƐƚŵŽƚŝƵĞƐƚĂŶĞŶĐŽŶƚşŶƵĂŵŝůůŽƌĂůĂŚŝƐƚžƌŝĂĐůşŶŝĐĂŝŶĨŽƌŵĂƚŝƚǌĂĚĂ
ŝ ĞůƐ ƐĞƵƐ ĂƉůŝĐĂƚŝƵƐ͘ >͛ŽďũĞĐƚŝƵ ĠƐ ƋƵĞ ĞůƐ ƉƌŽĨĞƐƐŝŽŶĂůƐ ƚŝŶŐƵŝŶ Ăů ƐĞƵ ĂďĂƐƚ ĞŝŶĞƐ ƐĞŶǌŝůůĞƐ








ĚĞƚĞĐĐŝſ ŝ ĞůŵĂŶĞŝŐ ĚĞůƐƉƌŽďůĞŵĞƐ ĚĞů ĐŽŶƐƵŵĚ͛ĂůĐŽŚŽů ĞŶ ĂƋƵĞƐƚ ăŵďŝƚϴϴ͘ ^ŽŶ ǀĂƌŝĞƐ ůĞƐ
ďĂƌƌĞƌĞƐ ƋƵĞ Ɛ͛ŚĂŶ ĚĞƚĞĐƚĂƚ ƉĞƌ ůĂ ĚĞƚĞĐĐŝſ ŝ ůĂ ŝŶƚĞƌǀĞŶĐŝſ ďƌĞƵ ĞŶ ĞůƐ ĐĞŶƚƌĞƐ Ě͛ĂƚĞŶĐŝſ
ƉƌŝŵăƌŝĂĐŽŵƉĞƌĞǆĞŵƉůĞ ůĂĨĂůƚĂĚĞƚĞŵƉƐ͕ĨĂůƚĂĚĞĨŽƌŵĂĐŝſŽƉŽĐĂŵŽƚŝǀĂĐŝſϴϵ͘ĞĨĞƚĞůƐ
ƉƌŽĨĞƐƐŝŽŶĂůƐ Ě͛ĂƚĞŶĐŝſ ƉƌŝŵăƌŝĂ ƚĞŶĞŶ ƵŶ şŶĚĞǆ ĚĞ ƌĞĐŽŶĞŝǆĞŵĞŶƚ ĚĞůƐ ƚƌĂƐƚŽƌŶƐ ƉĞƌ ƷƐ
Ě͛ĂůĐŽŚŽů ďĂŝǆŽƐϳϵ͕ϴϬ͕ϵϬ͘ ŝǆž ŝŵƉůŝĐĂ ƋƵĞ ĞǆŝƐƚĞŝǆ ƵŶ ŝŵƉŽƌƚĂŶƚ ĞƐƚŝŐŵĂ ŶŽ ŶŽŵĠƐ ĞŶƚƌĞ ůĂ
ƉŽďůĂĐŝſ ƐŝŶſ ƚĂŵďĠ ĞŶƚƌĞ ĞůƐ ƉƌŽĨĞƐƐŝŽŶĂůƐ ĚĞ ůĂ ƐĂůƵƚ ƋƵĞ ĞƐ ĚĞĚŝƋƵĞŶ Ă ƵŶĂ ĂƚĞŶĐŝſ ĞŶ
ƉƌŝŵĞƌŶŝǀĞůů͘ůĐŽŶƐƵŵĚ͛ĂůĐŽŚŽůĞŶŵŽĚĞƌĂĚĞƐŝĞůĞǀĂĚĞƐƋƵĂŶƚŝƚĂƚƐƚĠĐŽŶƐĞƋƺğŶĐŝĞƐƉĞƌůĂ
ƐĂůƵƚϵϭƉĞƌžƚĂŵďĠĞŶĞů ĨƵŶĐŝŽŶĂŵĞŶƚĚĞ ůĞƐĨĂŵşůŝĞƐ ŝ ůĂƐŽĐŝĞƚĂƚĞŶŐĞŶĞƌĂů͘^ĞŵďůĂĚŽŶĐƐ


















































ϯ ' ϮϬϭϱ ZŝƐŬ &ĂĐƚŽƌƐ ŽůůĂďŽƌĂƚŽƌƐ D,͕ ĨƐŚŝŶ ͕ ůĞǆĂŶĚĞƌ >d͕ Ğƚ Ăů͘ 'ůŽďĂů͕
ƌĞŐŝŽŶĂů͕ ĂŶĚ ŶĂƚŝŽŶĂů ĐŽŵƉĂƌĂƚŝǀĞ ƌŝƐŬ ĂƐƐĞƐƐŵĞŶƚ ŽĨ ϳϵ ďĞŚĂǀŝŽƵƌĂů͕ ĞŶǀŝƌŽŶŵĞŶƚĂů ĂŶĚ
ŽĐĐƵƉĂƚŝŽŶĂů͕ĂŶĚŵĞƚĂďŽůŝĐƌŝƐŬƐŽƌĐůƵƐƚĞƌƐŽĨƌŝƐŬƐ͕ϭϵϵϬͲϮϬϭϱ͗ĂƐǇƐƚĞŵĂƚŝĐĂŶĂůǇƐŝƐĨŽƌƚŚĞ
'ůŽďĂůƵƌĚĞŶŽĨŝƐĞĂƐĞ^ƚƵĚǇϮϬϭϱ͘>ĂŶĐĞƚ;>ŽŶĚŽŶ͕ŶŐůĂŶĚͿϮϬϭϲ͖ϯϴϴ͗ϭϲϱϵʹϳϮϰ͘
ϰ 'ƌĂŶƚ &͕ ŚŽƵ ^W͕ ^ĂŚĂ d͕ Ğƚ Ăů͘ WƌĞǀĂůĞŶĐĞ ŽĨ ϭϮͲŵŽŶƚŚ ĂůĐŽŚŽů ƵƐĞ͕ ŚŝŐŚͲƌŝƐŬ
ĚƌŝŶŬŝŶŐ͕ ĂŶĚ ^DͲ/s ĂůĐŽŚŽů ƵƐĞ ĚŝƐŽƌĚĞƌ ŝŶ ƚŚĞ hŶŝƚĞĚ ^ƚĂƚĞƐ͕ ϮϬϬϭͲϮϬϬϮ ƚŽ ϮϬϭϮͲϮϬϭϯ͗
ZĞƐƵůƚƐ ĨƌŽŵ ƚŚĞ EĂƚŝŽŶĂů ƉŝĚĞŵŝŽůŽŐŝĐ ^ƵƌǀĞǇ ŽŶ ůĐŽŚŽů ĂŶĚ ZĞůĂƚĞĚ ŽŶĚŝƚŝŽŶƐ͘ :D
WƐǇĐŚŝĂƚƌǇϮϬϭϳ͖ϳϰ͗ϵϭϭʹϮϯ͘
ϱ ĞůĨŝŶĞ>ŝĞǀĞŶƐ͕&ƌĞǇĂsĂŶĚĞƌ>ĂĞŶĞŶ͕EĞůĞ^ĐŚŝůƐ͕>ŝĞǀĞŶWĂƵǁĞůƐ͕tŝŵ,ĂƌĚǇŶƐ͘dŚĞ
ƐŽĐŝĂů ĐŽƐƚ ŽĨ ůĞŐĂů ĂŶĚ ŝůůĞŐĂů ĚƌƵŐƐ ŝŶ ĞůŐŝƵŵ ͮ /ŶƐƚŝƚƵƚĞ ĨŽƌ /ŶƚĞƌŶĂƚŝŽŶĂů ZĞƐĞĂƌĐŚ ŽŶ


















ϭϮ ĂƌƌŝŽW͕ZĞǇŶŽůĚƐ :͕'ĂƌĐşĂͲůƚĠƐ͕'ƵĂů͕ŶĚĞƌƐŽŶW͘^ŽĐŝĂůĐŽƐƚƐŽĨ ŝůůĞŐĂůĚƌƵŐƐ͕
ĂůĐŽŚŽůĂŶĚƚŽďĂĐĐŽŝŶƚŚĞƵƌŽƉĞĂŶhŶŝŽŶ͗ƐǇƐƚĞŵĂƚŝĐƌĞǀŝĞǁ͘ƌƵŐůĐŽŚŽůZĞǀϮϬϭϳ͖ϯϲ͗
ϱϳϴʹϴϴ͘
ϭϯ tŽƌůĚ ,ĞĂůƚŚ KƌŐĂŶŝǌĂƚŝŽŶ ;t,KͿ͘ DĞƚƌŝĐƐ͗ ƉŽƉƵůĂƚŝŽŶ ĂƚƚƌŝďƵƚĂďůĞ ĨƌĂĐƚŝŽŶ
ƋƵĂŶƚŝĨǇŝŶŐ ƚŚĞ ĐŽŶƚƌŝďƵƚŝŽŶ ŽĨ ƌŝƐŬ ĨĂĐƚŽƌƐ ƚŽ ƚŚĞ ďƵƌĚĞŶ ŽĨ ĚŝƐĞĂƐĞ͘ ϮϬϭϲ͘
ŚƚƚƉ͗ͬͬǁǁǁ͘ǁŚŽ͘ŝŶƚͬŚĞĂůƚŚŝŶĨŽͬŐůŽďĂůͺďƵƌĚĞŶͺĚŝƐĞĂƐĞͬŵĞƚƌŝĐƐͺƉĂĨͬĞŶͬ͘
ϭϰ ZĞŚŵ :͕ DĂƚŚĞƌƐ ͕ WŽƉŽǀĂ ^͕ dŚĂǀŽƌŶĐŚĂƌŽĞŶƐĂƉ D͕ dĞĞƌĂǁĂƚƚĂŶĂŶŽŶ z͕ WĂƚƌĂ :͘
'ůŽďĂůďƵƌĚĞŶŽĨĚŝƐĞĂƐĞĂŶĚŝŶũƵƌǇĂŶĚĞĐŽŶŽŵŝĐĐŽƐƚĂƚƚƌŝďƵƚĂďůĞƚŽĂůĐŽŚŽůƵƐĞĂŶĚĂůĐŽŚŽůͲ
ƵƐĞĚŝƐŽƌĚĞƌƐ͘>ĂŶĐĞƚϮϬϬϵ͖ϯϳϯ͗ϮϮϮϯʹϯϯ͘
ϭϱ ŶĚĞƌƐŽŶ W͕ ĂƵŵďĞƌŐ ͘ ůĐŽŚŽů ŝŶ ƵƌŽƉĞ ʹ WƵďůŝĐ ,ĞĂůƚŚ WĞƌƐƉĞĐƚŝǀĞ͘ ϮϬϬϲ
K/͗ϭϬ͘ϭϬϴϬͬϬϵϲϴϳϲϯϬϲϬϬϵϬϮϰϳϳ͘




ϭϴ ^ĂŶƚŽŶũĂ &Ͳ:͕ ^ĄŶĐŚĞǌ ͕ ZƵďŝŽD͕DŽƌĞƌĂ :Ͳ>͘ ůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ ŝŶ ^ƉĂŝŶ ĂŶĚ ŝƚƐ
ĞĐŽŶŽŵŝĐĐŽƐƚ͗ŵĂƚŚĞŵĂƚŝĐĂůŵŽĚĞůŝŶŐĂƉƉƌŽĂĐŚ͘DĂƚŚŽŵƉƵƚDŽĚĞůϮϬϭϬ͖ϱϮ͗ϵϵϵʹϭϬϬϯ͘
ϭϵ DĂŶƚŚĞǇ :͕ >ĂƌĂŵĠĞW͕ WĂƌƌŽƚƚ ^͕ ZĞŚŵ :͘ ĐŽŶŽŵŝĐ ďƵƌĚĞŶ ĂƐƐŽĐŝĂƚĞĚǁŝƚŚ ĂůĐŽŚŽů
ĚĞƉĞŶĚĞŶĐĞ ŝŶĂ'ĞƌŵĂŶƉƌŝŵĂƌǇĐĂƌĞƐĂŵƉůĞ͗ĂďŽƚƚŽŵͲƵƉƐƚƵĚǇ͘DWƵďůŝĐ,ĞĂůƚŚϮϬϭϲ͖
ϭϲ͗ϵϬϲ͘













Ϯϱ ŚĞƌƉŝƚĞů :͕ zĞ z͕ ŽŶĚ :͕ Ğƚ Ăů͘ dŚĞ ĞĨĨĞĐƚ ŽĨ ĂůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ ŽŶ ĞŵĞƌŐĞŶĐǇ
ĚĞƉĂƌƚŵĞŶƚ ƐĞƌǀŝĐĞƐ ƵƐĞ ĂŵŽŶŐ ŝŶũƵƌĞĚ ƉĂƚŝĞŶƚƐ͗  ĐƌŽƐƐͲŶĂƚŝŽŶĂů ĞŵĞƌŐĞŶĐǇ ƌŽŽŵ ƐƚƵĚǇ͘ :
^ƚƵĚůĐŽŚŽůϮϬϬϲ͖ϲϳ͗ϴϵϬʹϳ͘
Ϯϲ DĐYƵĞĞŶ:͕,ŽǁĞd͕ůůĂŶ>͕DĂŝŶƐ͕,ĂƌĚǇs͘ƌŝĞĨŝŶƚĞƌǀĞŶƚŝŽŶƐĨŽƌŚĞĂǀǇĂůĐŽŚŽů
ƵƐĞƌƐ ĂĚŵŝƚƚĞĚ ƚŽ ŐĞŶĞƌĂů ŚŽƐƉŝƚĂů ǁĂƌĚƐ͘ ŽĐŚƌĂŶĞ ĚĂƚĂďĂƐĞ ^ǇƐƚ ZĞǀ ϮϬϭϭ͖ ;ϴͿ͗ϬϬϱϭ͗
ϬϬϱϭϵϭ͘
Ϯϳ ,ŽůĚĞƌ,͘ŽƐƚďĞŶĞĨŝƚƐŽĨ ƐƵďƐƚĂŶĐĞĂďƵƐĞ ƚƌĞĂƚŵĞŶƚ͗ĂŶŽǀĞƌǀŝĞǁŽĨ ƌĞƐƵůƚƐ ĨƌŽŵ
ĂůĐŽŚŽůĂŶĚĚƌƵŐĂďƵƐĞ͘:DĞŶƚ,ĞĂůƚŚWŽůŝĐǇĐŽŶϭϵϵϴ͖ϭ͗Ϯϯʹϵ͘
Ϯϴ WŽƉŽǀĂ^͕DŽŚĂƉĂƚƌĂ^͕WĂƚƌĂ :͕ƵŚŝŐ͕ZĞŚŵ:͘ ůŝƚĞƌĂƚƵƌĞ ƌĞǀŝĞǁŽĨ ĐŽƐƚͲďĞŶĞĨŝƚ








ϯϰ ZĞŐŝƐƚƌĞ ĚĞů ĐŽŶũƵŶƚ ŵşŶŝŵ ďăƐŝĐ ĚĞ ĚĂĚĞƐ ;DͿ͘
ŚƚƚƉ͗ͬͬĐĂƚƐĂůƵƚ͘ŐĞŶĐĂƚ͘ĐĂƚͬĐĂͬƉƌŽǀĞŝĚŽƌƐͲƉƌŽĨĞƐƐŝŽŶĂůƐͬƌĞŐŝƐƚƌĞƐͲĐĂƚĂůĞŐƐͬƌĞŐŝƐƚƌĞƐͬĐŵďĚͬ͘
ϯϱ WƌŽŐƌĂŵĂĞǀĞƵŵĞŶǇƐ͘ŚƚƚƉ͗ͬͬǁǁǁ͘ďĞǀĞƵŵĞŶǇƐ͘ĐĂƚͬ͘











ĚĞ ƌŝĞƐŐŽǇĚĞ ůŽƐ ƚƌĂƐƚŽƌŶŽƐƉŽƌĞůƵƐŽĚĞĂůĐŽŚŽůĞŶŵƵũĞƌĞƐ͘ƚĞŶĐŝſŶWƌŝŵĂƌŝĂ͘ϮϬϬϱ͖ϯϲ͗
ϰϵϵʹϱϬϲ͘
ϯϵ ĞƉĂƌƚĂŵĞŶƚĚĞ^ĂůƵƚ͘WůĂŝƌĞĐƚŽƌĚĞ^ĂůƵƚDĞŶƚĂůŝĚŝĐĐŝŽŶƐĚĞĂƚĂůƵŶǇĂ͘ϮϬϬϲ͘
ϰϬ ZĞŚŵ :͕ 'ŝĞƐďƌĞĐŚƚ E͕ WĂƚƌĂ :͕ ZŽĞƌĞĐŬĞ D͘ ƐƚŝŵĂƚŝŶŐ ĐŚƌŽŶŝĐ ĚŝƐĞĂƐĞ ĚĞĂƚŚƐ ĂŶĚ
ŚŽƐƉŝƚĂůŝǌĂƚŝŽŶƐĚƵĞƚŽĂůĐŽŚŽůƵƐĞ ŝŶĂŶĂĚĂ ŝŶϮϬϬϮ͗ ŝŵƉůŝĐĂƚŝŽŶƐ ĨŽƌƉŽůŝĐǇĂŶĚƉƌĞǀĞŶƚŝŽŶ
ƐƚƌĂƚĞŐŝĞƐ͘WƌĞǀŚƌŽŶŝĐŝƐϮϬϬϲ͖ϯ͗ϭϮϭ͘















ĂŶĚ ĂůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ ŽŶ ĂĚŵŝƐƐŝŽŶƐ ĂŶĚ ĚƵƌĂƚŝŽŶ ŽĨ ŚŽƐƉŝƚĂůŝǌĂƚŝŽŶ͘ Ƶƌ : WƵďůŝĐ ,ĞĂůƚŚ
ϮϬϭϬ͖ϮϬ͗ϯϳϲʹϴϮ͘
ϰϳ ŶǌĂŝz͕<ƵƌŝǇĂŵĂ^͕EŝƐŚŝŶŽz͕ĞƚĂů͘/ŵƉĂĐƚŽĨĂůĐŽŚŽůĐŽŶƐƵŵƉƚŝŽŶƵƉŽŶŵĞĚŝĐĂůĐĂƌĞ
ƵƚŝůŝǌĂƚŝŽŶĂŶĚĐŽƐƚƐ ŝŶŵĞŶ͗ϰͲǇĞĂƌŽďƐĞƌǀĂƚŝŽŶŽĨEĂƚŝŽŶĂů,ĞĂůƚŚ /ŶƐƵƌĂŶĐĞďĞŶĞĨŝĐŝĂƌŝĞƐ ŝŶ
:ĂƉĂŶ͘ĚĚŝĐƚŝŽŶϮϬϬϱ͖ϭϬϬ͗ϭϵʹϮϳ͘










ϱϭ ŚĂŽ :͕ ^ƚŽĐŬǁĞůů d͕ ZŽĞŵĞƌ ͕ EĂŝŵŝ d͕ ŚŝŬƌŝƚǌŚƐ d͘ ůĐŽŚŽů ŽŶƐƵŵƉƚŝŽŶ ĂŶĚ
DŽƌƚĂůŝƚǇ&ƌŽŵŽƌŽŶĂƌǇ,ĞĂƌƚŝƐĞĂƐĞ͗ŶhƉĚĂƚĞĚDĞƚĂͲŶĂůǇƐŝƐŽĨŽŚŽƌƚ^ƚƵĚŝĞƐ͘ :^ƚƵĚ
ůĐŽŚŽůƌƵŐƐϮϬϭϳ͖ϳϴ͗ϯϳϱʹϴϲ͘
ϱϮ ZĞŚŵ :͕ 'ŵĞů '͕ 'ŵĞů '͕ Ğƚ Ăů͘ dŚĞ ƌĞůĂƚŝŽŶƐŚŝƉ ďĞƚǁĞĞŶ ĚŝĨĨĞƌĞŶƚ ĚŝŵĞŶƐŝŽŶƐ ŽĨ
ĂůĐŽŚŽůƵƐĞĂŶĚƚŚĞďƵƌĚĞŶŽĨĚŝƐĞĂƐĞͲĂŶƵƉĚĂƚĞ͘ĚĚŝĐƚŝŽŶϮϬϭϳ͖ϭϭϮ͗ϵϲϴʹϭϬϬϭ͘
ϱϯ DŝƋƵĞů >͕ 'ƵĂů ͕ sĞůĂ ͕ Ğƚ Ăů͘ ůĐŽŚŽů ŽŶƐƵŵƉƚŝŽŶ ĂŶĚ /ŶƉĂƚŝĞŶƚ ,ĞĂůƚŚ ^ĞƌǀŝĐĞ
hƚŝůŝǌĂƚŝŽŶ ŝŶ Ă ŽŚŽƌƚ ŽĨ WĂƚŝĞŶƚƐ tŝƚŚ ůĐŽŚŽů ĞƉĞŶĚĞŶĐĞ ĨƚĞƌ ϮϬ zĞĂƌƐ ŽĨ &ŽůůŽǁͲƵƉ͘
ůĐŽŚŽůůĐŽŚŽůϮϬϭϲ͖ϱϮ͗ϮϮϳʹϯϯ͘
ϱϰ ^ƚŽĐŬǁĞůů d͕ ŚĂŽ :͕ WĂŶǁĂƌ ^͕ ZŽĞŵĞƌ ͕ EĂŝŵŝ d͕ ŚŝŬƌŝƚǌŚƐ d͘ Ž











ϱϴ ƌǇĞƌ W͕ :ĞŶŬŝŶƐ >D͕ ŽŽŬ ͕ Ğƚ Ăů͘ dŚĞ ƵƐĞ ŽĨ ĂĐƵƚĞ ĂŶĚ ƉƌĞǀĞŶƚĂƚŝǀĞ ŵĞĚŝĐĂů
ƐĞƌǀŝĐĞƐ ďǇ Ă ŐĞŶĞƌĂů ƉŽƉƵůĂƚŝŽŶ͗ ƌĞůĂƚŝŽŶƐŚŝƉ ƚŽ ĂůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ͘ ĚĚŝĐƚŝŽŶ ϭϵϵϵ͖ ϵϰ͗
ϭϱϮϯʹϯϮ͘
ϱϵ 'ƌĞĞŶ͕WŽůĞŶDZ͕WĞƌƌŝŶE͕ >ĞŽD͕ >ǇŶĐŚ&>͕ZƵƐŚW͘'ĞŶĚĞƌͲďĂƐĞĚ ƐƚƌƵĐƚƵƌĂů






ϲϬ ZŝŐŽƚƚŝ E͕ DƵŶĂĨŽ D͕ DƵƌƉŚǇ D͕ ^ƚĞĂĚ >͘ /ŶƚĞƌǀĞŶƚŝŽŶƐ ĨŽƌ ƐŵŽŬŝŶŐ ĐĞƐƐĂƚŝŽŶ ŝŶ




ϲϮ ^ĐŚŵŝĚƚ ^͕ ^ĐŚƵůƚĞ ͕ ^ĞŽ,ͲE͕ Ğƚ Ăů͘DĞƚĂͲĂŶĂůǇƐŝƐ ŽŶ ƚŚĞ ĞĨĨĞĐƚŝǀĞŶĞƐƐ ŽĨ ĂůĐŽŚŽů
ƐĐƌĞĞŶŝŶŐǁŝƚŚďƌŝĞĨŝŶƚĞƌǀĞŶƚŝŽŶƐĨŽƌƉĂƚŝĞŶƚƐŝŶĞŵĞƌŐĞŶĐǇĐĂƌĞƐĞƚƚŝŶŐƐ͘ĚĚŝĐƚŝŽŶϮϬϭϲ͖ϭϭϭ͗
ϳϴϯʹϵϰ͘
ϲϯ ZŽƐſŶ ͕ ŽƌďĞůůĂ y͕ WĞƌŶĞǇ W͕ Ğƚ Ăů͘ WƌĞǀĂůĞŶĐĞ͕ ůŝŶŝĐĂů ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͕ ĂŶĚ ZŝƐŬ
&ĂĐƚŽƌƐ ĨŽƌ EŽŶͲƌĞĐŽƌĚŝŶŐ ŽĨ ůĐŽŚŽů hƐĞ ŝŶ ,ŽƐƉŝƚĂůƐ ĂĐƌŽƐƐ ƵƌŽƉĞ͗ dŚĞ >,/D/ ^ƚƵĚǇ͘
ůĐŽŚŽůůĐŽŚŽůϮϬϭϲ͖ϱϭ͗ϰϱϳʹϲϰ͘





ϲϲ sĞůĂ ͕ dĠŶǇŝ ͕ ĂŶŽ /͕ Ğƚ Ăů͘ WŽƉƵůĂƚŝŽŶͲďĂƐĞĚ ĂŶĂůǇƐŝƐ ŽĨ ƉĂƚŝĞŶƚƐ ǁŝƚŚ KW ŝŶ
ĂƚĂůŽŶŝĂථ͗ĂĐŽŚŽƌƚƐƚƵĚǇǁŝƚŚŝŵƉůŝĐĂƚŝŽŶƐĨŽƌĐůŝŶŝĐĂůŵĂŶĂŐĞŵĞŶƚ͘ϮϬϭϴ͖͗ϭʹϴ͘
ϲϳ ZĞŚŵ :͕ ^ŚŝĞůĚ <͕ ZĞŚŵ Dy͕ 'ŵĞů '͕ &ƌŝĐŬ h͘ ůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ͕ ĂůĐŽŚŽů



















ŐŽĂů ŝŶ ƚŚĞ ƚƌĞĂƚŵĞŶƚ ŽĨ ĂůĐŽŚŽů ƉƌŽďůĞŵƐ͗ /͘ ĂƐĞůŝŶĞ ĚŝĨĨĞƌĞŶĐĞƐ ďĞƚǁĞĞŶ ĂďƐƚŝŶĞŶĐĞ ĂŶĚ
ŶŽŶͲĂďƐƚŝŶĞŶĐĞŐƌŽƵƉƐ͘ůĐŽŚŽůůĐŽŚŽůϮϬϭϬ͖ϰϱ͗ϭϮϴʹϯϱ͘
ϳϰ >ƵƋƵŝĞŶƐ ͕ ZĞǇŶĂƵĚ D͕ ƵďŝŶ ,:͘ /Ɛ ĐŽŶƚƌŽůůĞĚ ĚƌŝŶŬŝŶŐ ĂŶ ĂĐĐĞƉƚĂďůĞ ŐŽĂů ŝŶ ƚŚĞ
ƚƌĞĂƚŵĞŶƚŽĨĂůĐŽŚŽůĚĞƉĞŶĚĞŶĐĞ͍ƐƵƌǀĞǇŽĨĨƌĞŶĐŚĂůĐŽŚŽůƐƉĞĐŝĂůŝƐƚƐ͘ůĐŽŚŽůůĐŽŚŽůϮϬϭϭ͖
ϰϲ͗ϱϴϲʹϵϭ͘
ϳϱ ZĞŚŵ :͕ ^ŚŝĞůĚ <͕ 'ŵĞů '͕ ZĞŚŵ Dy͕ &ƌŝĐŬ h͘ DŽĚĞůŝŶŐ ƚŚĞ ŝŵƉĂĐƚ ŽĨ ĂůĐŽŚŽů
ĚĞƉĞŶĚĞŶĐĞ ŽŶŵŽƌƚĂůŝƚǇ ďƵƌĚĞŶ ĂŶĚ ƚŚĞ ĞĨĨĞĐƚ ŽĨ ĂǀĂŝůĂďůĞ ƚƌĞĂƚŵĞŶƚ ŝŶƚĞƌǀĞŶƚŝŽŶƐ ŝŶ ƚŚĞ
ƵƌŽƉĞĂŶhŶŝŽŶ͘ƵƌEĞƵƌŽƉƐǇĐŚŽƉŚĂƌŵĂĐŽůϮϬϭϯ͖Ϯϯ͗ϴϵʹϵϳ͘
ϳϲ ůŽŶƐŽ :͕ŶŐĞƌŵĞǇĞƌD͕ĞƌŶĞƌƚ ^͕ĞƚĂů͘hƐĞŽĨŵĞŶƚĂů ŚĞĂůƚŚ ƐĞƌǀŝĐĞƐ ŝŶƵƌŽƉĞ͗
ƌĞƐƵůƚƐ ĨƌŽŵƚŚĞƵƌŽƉĞĂŶ^ƚƵĚǇŽĨ ƚŚĞƉŝĚĞŵŝŽůŽŐǇŽĨDĞŶƚĂůŝƐŽƌĚĞƌƐ ;^DĞͿƉƌŽũĞĐƚ͘
ĐƚĂWƐǇĐŚŝĂƚƌ^ĐĂŶĚϮϬϬϰ͖;ϰϮϬͿ͗ϰϳʹϱϰ͘
ϳϳ ,ĂƐŝŶ ^͕ 'ƌĂŶƚ &͘ dŚĞ EĂƚŝŽŶĂů ƉŝĚĞŵŝŽůŽŐŝĐ ^ƵƌǀĞǇ ŽŶ ůĐŽŚŽů ĂŶĚ ZĞůĂƚĞĚ
ŽŶĚŝƚŝŽŶƐ;E^ZͿtĂǀĞƐϭĂŶĚϮ͗ƌĞǀŝĞǁĂŶĚƐƵŵŵĂƌǇŽĨĨŝŶĚŝŶŐƐ͘^ŽĐWƐǇĐŚŝĂƚƌǇWƐǇĐŚŝĂƚƌ
ƉŝĚĞŵŝŽůϮϬϭϱ͖ϱϬ͗ϭϲϬϵʹϰϬ͘
ϳϴ ZĞŚŵ :͕ ZĞŚŵ Dy͕ ^ŚŝĞůĚ <͕ 'ŵĞů '͕ 'ƵĂů ͘ ůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ͕ ĂůĐŽŚŽů




ϴϬ ZƵŵƉĨ ,:͕ ŽŚůŵĂŶŶ :͕ ,ŝůů ͕ ,ĂƉŬĞ h͕ :ŽŚŶ h͘ WŚǇƐŝĐŝĂŶƐ͛ ůŽǁ ĚĞƚĞĐƚŝŽŶ ƌĂƚĞƐ ŽĨ
ĂůĐŽŚŽůĚĞƉĞŶĚĞŶĐĞŽƌĂďƵƐĞ͗ĂŵĂƚƚĞƌŽĨŵĞƚŚŽĚŽůŽŐŝĐĂůƐŚŽƌƚĐŽŵŝŶŐƐ͍'ĞŶ,ŽƐƉWƐǇĐŚŝĂƚƌǇ͖
Ϯϯ͗ϭϯϯʹϳ͘













ϴϱ DĞƌƚĞŶƐ :Z͕ Śŝ &t͕ tĞŝƐŶĞƌ D͕ Ğƚ Ăů͘ WŚǇƐŝĐŝĂŶ ǀĞƌƐƵƐ ŶŽŶͲƉŚǇƐŝĐŝĂŶ ĚĞůŝǀĞƌǇ ŽĨ
ĂůĐŽŚŽů ƐĐƌĞĞŶŝŶŐ͕ ďƌŝĞĨ ŝŶƚĞƌǀĞŶƚŝŽŶ ĂŶĚ ƌĞĨĞƌƌĂů ƚŽ ƚƌĞĂƚŵĞŶƚ ŝŶ ĂĚƵůƚ ƉƌŝŵĂƌǇ ĐĂƌĞ͗ ƚŚĞ
s/^ĞĐůƵƐƚĞƌƌĂŶĚŽŵŝǌĞĚĐŽŶƚƌŽůůĞĚŝŵƉůĞŵĞŶƚĂƚŝŽŶƚƌŝĂů͘ĚĚŝĐƚ^ĐŝůŝŶWƌĂĐƚϮϬϭϱ͖ϭϬ͗Ϯϲ͘
ϴϲ 'ůĂƐƐ :͕ ŽŚŶĞƌƚ <D͕ ƌŽǁŶ Z>͘ ůĐŽŚŽů ^ĐƌĞĞŶŝŶŐ ĂŶĚ /ŶƚĞƌǀĞŶƚŝŽŶ ŵŽŶŐhŶŝƚĞĚ
^ƚĂƚĞƐĚƵůƚƐǁŚŽƚƚĞŶĚŵďƵůĂƚŽƌǇ,ĞĂůƚŚĐĂƌĞ͘:'ĞŶ/ŶƚĞƌŶDĞĚϮϬϭϲ͖ϯϭ͗ϳϯϵʹϰϱ͘
ϴϳ <ŚĂĚũĞƐĂƌŝ ͕ DĂƌƐƚŽŶ >͕ WĞƚĞƌƐĞŶ /͕ EĂǌĂƌĞƚŚ /͕ tĂůƚĞƌƐ <͘ ůĐŽŚŽů ĐŽŶƐƵŵƉƚŝŽŶ
ƐĐƌĞĞŶŝŶŐ ŽĨ ŶĞǁůǇͲƌĞŐŝƐƚĞƌĞĚ ƉĂƚŝĞŶƚƐ ŝŶ ƉƌŝŵĂƌǇ ĐĂƌĞ͗ Ă ĐƌŽƐƐͲƐĞĐƚŝŽŶĂů ĂŶĂůǇƐŝƐ͘ ƌ : 'ĞŶ
WƌĂĐƚϮϬϭϯ͖ϲϯ͗ϳϬϲʹϭϮ͘




E dZdDEd^ /E hZKW͘ /Ŷ͗ ůĐŽŚŽů ƉŽůŝĐǇ ŝŶ ƵƌŽƉĞ͘




























DĂŶƚŚĞǇ͕ :ƺƌŐĞŶ ZĞŚŵ͕ ŵŝůŝ sĞůĂ͕ DŽŶƚƐĞƌƌĂƚ ƵƐƚŝŶƐ͕ >ŝĚŝĂ ^ĞŐƵƌĂ͕ ĚƵĂƌĚ sŝĞƚĂ͕
:ŽĂŶ ŽůŽŵ͕ WĞƚĞƌ ŶĚĞƌƐŽŶ͕ ŶƚŽŶŝ 'ƵĂů͘ ƵƌŽƉĞĂŶ :ŽƵƌŶĂů ŽĨ WƵďůŝĐ ,ĞĂůƚŚ
;ĐƚƵĂůŵĞŶƚĞŶƌĞǀŝƐŝſͿ
Ϯ͘ &ĂĐƚŽƌƐĂĨĨĞĐƚŝŶŐĞŶŐĂŐĞŵĞŶƚŽĨƉƌŝŵĂƌǇŚĞĂůƚŚĐĂƌĞƉƌŽĨĞƐƐŝŽŶĂůƐĂŶĚƚŚĞŝƌƉĂƚŝĞŶƚƐŝŶ
ĨĂĐŝůŝƚĂƚĞĚ ĂĐĐĞƐƐ ƚŽ ŽŶůŝŶĞ ĂůĐŽŚŽů ƐĐƌĞĞŶŝŶŐ ĂŶĚ ďƌŝĞĨ ŝŶƚĞƌǀĞŶƚŝŽŶ͘ ,ƵŐŽ >ſƉĞǌͲ
WĞůĂǇŽ͕ WĂƵů tĂůůĂĐĞ͕ >ĂŝĂ DŝƋƵĞů͕ >ŝĚŝĂ ^ĞŐƵƌĂ͕ ĞŐŽŹĂ ĂĞŶĂ͕ WĂďůŽ ĂƌƌŝŽ͕ :ŽĂŶ












ϭ͘ 'ƵĂů ͕ ƌďĞƐƷ :͕ ĂƌĐŽ :͕ >ſƉĞǌ WĞůĂǇŽ ,͕ DŝƋƵĞů >͕ ŽďĞƐ :͘ ůĐŽŚŽůŝƐŵ ĂŶĚ ŝƚƐ
ƚƌĞĂƚŵĞŶƚĂƉƉƌŽĂĐŚĨƌŽŵĂĐŝƚŝǌĞŶƉĞƌƐƉĞĐƚŝǀĞ͘ĚŝĐĐŝŽŶĞƐ͘ϮϬϭϲ:ƵŶϭϰ͖Ϯϴ;ϯͿ͗ϭϲϯͲϳϯ͘
ĚŽŝ͗ϭϬ͘ϮϬϴϴϮͬĂĚŝĐĐŝŽŶĞƐ͘ϳϰϮ͘
Ϯ͘ >ſƉĞǌͲWĞůĂǇŽ ,͕ DŝƋƵĞů >͕ ůƚĂŵŝƌĂŶŽ :͕ ůĂŶĐŚ :>͕ 'ƵĂů ͕ >ůŝŐŽŹĂ ͘ ůĐŽŚŽů
ĐŽŶƐƵŵƉƚŝŽŶ ŝŶ ƵƉƉĞƌ ĂĞƌŽĚŝŐĞƐƚŝǀĞ ƚƌĂĐƚ ĐĂŶĐĞƌ͗ ZŽůĞ ŽĨ ŚĞĂĚ ĂŶĚ ŶĞĐŬ ƐƵƌŐĞŽŶƐΖ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ͘ůĐŽŚŽů͘ϮϬϭϲDĂƌ͖ϱϭ͗ϱϭͲϲ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĂůĐŽŚŽů͘ϮϬϭϲ͘Ϭϭ͘ϬϬϮ͘
ϯ͘ ĂƌƌŝŽ W͕ DŝƋƵĞů >͕ DŽƌĞŶŽͲƐƉĂŹĂ :͕ DĂƌƚşŶĞǌ ͕ KƌƚĞŐĂ >͕ dĞŝǆŝĚŽƌ >͕ DĂŶƚŚĞǇ :͕
ZĞŚŵ:͕'ƵĂů͘ůĐŽŚŽůŝŶWƌŝŵĂƌǇĂƌĞ͘ŝĨĨĞƌĞŶƚŝĂůĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐďĞƚǁĞĞŶĂůĐŽŚŽůͲ
ĚĞƉĞŶĚĞŶƚ ƉĂƚŝĞŶƚƐǁŚŽ ĂƌĞ ƌĞĐĞŝǀŝŶŐ Žƌ ŶŽƚ ƌĞĐĞŝǀŝŶŐ ƚƌĞĂƚŵĞŶƚ͘ ĚŝĐĐŝŽŶĞƐ͘ ϮϬϭϲ
DĂƌϮ͖Ϯϴ;ϮͿ͗ϭϭϲͲϮϮ͘ĚŽŝ͗ϭϬ͘ϮϬϴϴϮͬĂĚŝĐĐŝŽŶĞƐ͘ϳϳϵ͘
ϰ͘ DŝƋƵĞů>͕ĂƌƌŝŽW͕DŽƌĞŶŽͲƐƉĂŹĂ:͕KƌƚĞŐĂ>͕DĂŶƚŚĞǇ:͕ZĞŚŵ:͕'ƵĂů͘΀ĞƚĞĐƚŝŽŶ
ĂŶĚ ƉƌĞǀĂůĞŶĐĞ ŽĨ ĂůĐŽŚŽů ƵƐĞ ĚŝƐŽƌĚĞƌƐ ŝŶ ƉƌŝŵĂƌǇ ŚĞĂůƚŚ ĐĂƌĞ ŝŶ ĂƚĂůŽŶŝĂ΁͘ ƚĞŶ
WƌŝŵĂƌŝĂ͘ϮϬϭϲDĂƌ͖ϰϴ;ϯͿ͗ϭϳϱͲϴϮ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ĂƉƌŝŵ͘ϮϬϭϱ͘Ϭϰ͘ϬϬϲ͘
ϱ͘ DŝƋƵĞů >͕ ZŽĚĂŵŝůĂŶƐ D͕ 'ŝŵĠŶĞǌ Z͕ ĂŵďƌĂƐ d͕ ĂŶƵĚĂƐ D͕ 'ƵĂů ͘ ůĐŽŚŽů
ĐŽŶƐƵŵƉƚŝŽŶ ŝŶ ĐŽůůĞŐĞ ƐƚƵĚĞŶƚƐ ĨƌŽŵ ƚŚĞ ƉŚĂƌŵĂĐǇ ĨĂĐƵůƚǇ͘ ĚŝĐĐŝŽŶĞƐ͘ ϮϬϭϲ ^ĞƉ
ϭϱ͖Ϯϳ;ϯͿ͗ϭϵϬͲϭϵϳ͘ŶŐůŝƐŚ͕^ƉĂŶŝƐŚ͘
ϲ͘ ZĞŚŵ :͕ ůůĂŵĂŶŝ ͕ ƵďŝŶ ,:͕ ĞůůĂ sĞĚŽǀĂ Z͕ ůĞŬĞƐ ͕ &ƌŝĐŬ h͕ :ĂŬƵďĐǌǇŬ ͕
<ŽƐƚŽŐŝĂŶŶŝE͕>ĂŶĚƐŵĂŶĞ/͕DĂŶƚŚĞǇ:͕DŝƋƵĞů>͕WĂŝůůĞ&͕WŝĞƉĞƌ>͕WƌŽďƐƚ͕^ĐĂĨƵƌŝ&͕
^ŚŝĞůĚ<͕^ŶŝŬĞƌĞ^͕^ƚƌƵǌǌŽW͕dƌĂƉĞŶĐŝĞƌŝƐD͕sŽůůĞƌ&͕tŝƚƚĐŚĞŶ,h͕'ƵĂů͕tŽũŶĂƌ




ƚƌŝĂů ŽĨ ƉƌŝŵĂƌǇ ĐĂƌĞͲďĂƐĞĚ ĨĂĐŝůŝƚĂƚĞĚ ĂĐĐĞƐƐ ƚŽ ĂŶ ĂůĐŽŚŽů ƌĞĚƵĐƚŝŽŶ ǁĞďƐŝƚĞ ;&Z




ϵ͘ ƌƵŐƵĞƌĂ W͕ ĂƌƌŝŽ W͕ KůŝǀĞƌĂƐ ͕ ƌĂĚĚŝĐŬ &͕'ĂǀŽƚƚŝ ͕ ƌƵŐƵĞƌĂ ͕ >ſƉĞǌͲWĞůĂǇŽ,͕










͘tŽƌŬŝŶŐ ŽŶ Ă ^ƚĂŶĚĂƌĚ :ŽŝŶƚ hŶŝƚ͗  ƉŝůŽƚ ƚĞƐƚ͘ ĚŝĐĐŝŽŶĞƐ͘ ϮϬϭϲ KĐƚ ϳ͗ϳϮϭ͘ ĚŽŝ͗
ϭϬ͘ϮϬϴϴϮͬĂĚŝĐĐŝŽŶĞƐ͘ϳϮϭ͘΀ƉƵďĂŚĞĂĚŽĨƉƌŝŶƚ΁ŶŐůŝƐŚ͕^ƉĂŶŝƐŚ͘
Ϯ͘ ĂƐĂũƵĂŶĂ͕ >ſƉĞǌͲWĞůĂǇŽ,͕ĂůĐĞůůƐDD͕DŝƋƵĞů >͕ ŽůŽŵ :͕'ƵĂů͘ĞĨŝŶŝƚŝŽŶƐŽĨ









ϱ͘ DŝƋƵĞů >͕ ZŽŶĐĞƌŽ ͕ 'ĂƌĐşĂͲ'ĂƌĐşĂ '͕ ĂƌƌĂů ͕ ĂŝŐƌĞ ͕ 'ƌĂƵͲ>ſƉĞǌ >͕ ĂĐŚŝůůĞƌ ͕
ĂƐĂƐ D͘ 'ĞŶĚĞƌ ĚŝĨĨĞƌĞŶĐĞƐ ŝŶ ĚƵĂůůǇ ĚŝĂŐŶŽƐĞĚ ŽƵƚƉĂƚŝĞŶƚƐ͘ ^ƵďƐƚ ďƵƐ͘
ϮϬϭϯ͖ϯϰ;ϭͿ͗ϳϴͲϴϬ͘ĚŽŝ͗ϭϬ͘ϭϬϴϬͬϬϴϴϵϳϬϳϳ͘ϮϬϭϮ͘ϳϬϵϮϮϯ͘
ϲ͘ ZŽŶĐĞƌŽ ͕ şĂǌͲDŽƌĄŶ ^͕ ŽŵşŶD͕DŝƋƵĞů >͕ 'ŽŶǌĂůǀŽ ͕ ĂƐĂƐD͘ ΀YƵĂůŝƚǇ ŽĨ ůŝĨĞ
ĐŽŶĐĞƉƚĞǀŽůƵƚŝŽŶ͗ ƚŚĞ ƐƵďũĞĐƚŝǀĞĚŝŵĞŶƐŝŽŶĂƐ Ă ƌĞůĞǀĂŶƚ ĨĂĐƚŽƌŽŶĚƌƵŐĂĚĚŝĐƚŝŽŶ΁͘
sĞƌƚĞǆ͘ϮϬϭϭ^ĞƉͲKĐƚ͖ϮϮ;ϵϵͿ͗ϯϰϯͲϵ͘^ƉĂŶŝƐŚ͘
ϳ͘ ZŽŶĐĞƌŽ ͕ 'ƌĂƵͲ>ſƉĞǌ >͕ şĂǌͲDŽƌĄŶ ^͕ DŝƋƵĞů >͕ DĂƌƚşŶĞǌͲ>ƵŶĂ E͕ ĂƐĂƐ D͘
΀ǀĂůƵĂƚŝŽŶŽĨƐůĞĞƉĚŝƐŽƌĚĞƌƐŝŶĚƌƵŐĚĞƉĞŶĚĞŶƚŝŶƉĂƚŝĞŶƚƐ΁͘DĞĚůŝŶ;ĂƌĐͿ͘ϮϬϭϮƉƌ
ϳ͖ϭϯϴ;ϴͿ͗ϯϯϮͲϱ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ŵĞĚĐůŝ͘ϮϬϭϭ͘Ϭϳ͘Ϭϭϱ͘
ϴ͘ ůĞŶĂ ZŽƐͲƵĐƵƌƵůů͕ >ĂŝĂDŝƋƵĞů͕DĂƌƚĂYƵĞƐĂĚĂͲ&ƌĂŶĐŽ͕DŝƋƵĞů ĂƐĂƐ͘ ZĞĚƵĐƚŝŽŶ ŽĨ
ƉƐǇĐŚŽƚŝĐ ƐǇŵƉƚŽŵƐ ĚƵƌŝŶŐ ƚŚĞ ƵƐĞ ŽĨ ĞǆŽŐĞŶŽƵƐ ŽƉŝĂƚĞƐ͘ ,ĞƌŽŝŶ ĂĚĚŝĐƚŝŽŶ ĂŶĚ
ƌĞůĂƚĞĚĐůŝŶŝĐĂůƉƌŽďůĞŵƐϮϬϭϮ͖ϭϰ;ϮͿ͗ϱϳͲϱϴ͘
ϵ͘ DŝƋƵĞů >͕ ZŽŶĐĞƌŽ ͕ >ſƉĞǌͲKƌƚŝǌ ͕ ĂƐĂƐD͘ ΀ƉŝĚĞŵŝŽůŽŐŝĐĂů ĂŶĚ ĚŝĂŐŶŽƐƚŝĐ ĂǆŝƐ /
ŐĞŶĚĞƌĚŝĨĨĞƌĞŶĐĞƐŝŶĚƵĂůĚŝĂŐŶŽƐŝƐƉĂƚŝĞŶƚƐ΁͘ĚŝĐĐŝŽŶĞƐ͘ϮϬϭϭ͖Ϯϯ;ϮͿ͗ϭϲϱͲϳϮ͘
ϭϬ͘ ƌŝƐƚŝŶĂ>ſƉĞǌͲKƌƚŝǌ͖ĂƌůŽƐZŽŶĐĞƌŽ͖>ĂŝĂDŝƋƵĞů͖DŝƋƵĞůĂƐĂƐ͘&ƵŵĂƌĞŶůĂƐƉƐŝĐŽƐŝƐ









ϭϮ͘ &ĞƌŶĄŶĚĞǌͲĂƐƚŝůůŽ͕ E͕͘ ŽƌŵĂŶĚ͕ ͕͘ ZŽŶĐĞƌŽ͕ ͕͘ ^ĄŶĐŚĞǌͲDŽƌĂ͕ ͕͘ 'ƌĂƵͲůŽƉĞǌ͕ >͕͘
'ŽŶǌĂůǀŽ͕ ͕͘ DŝƋƵĞů͕ >͕͘ Ğƚ Ăů͘ ĂŶĚŝĚĂƚĞ ƉĂƚŚǁĂǇ ĂƐƐŽĐŝĂƚŝŽŶ ƐƚƵĚǇ ŝŶ ĐŽĐĂŝŶĞ
ĚĞƉĞŶĚĞŶĐĞ͗ ƚŚĞ ĐŽŶƚƌŽů ŽĨ ŶĞƵƌŽƚƌĂŶƐŵŝƚƚĞƌ ƌĞůĞĂƐĞ͘tŽƌůĚ : ŝŽů WƐǇĐŚŝĂƚƌǇ͘ ϮϬϭϮ
&Ğď͖ϭϯ;ϮͿ͗ϭϮϲͲϯϰ͘ĚŽŝ͗ϭϬ͘ϯϭϬϵͬϭϱϲϮϮϵϳϱ͘ϮϬϭϬ͘ϱϱϭϰϬϲ͘
ϭϯ͘ ŽƌŽŵŝŶĂ ^ĂĚƵƌŶŝD͕ ZŽĚŝĞ :h͕ ĚĞDŽŶƚĂŐƵƚ >D͕ ^ĄŶĐŚĞǌƵƚĞƚD͘ dŚĞ ƵƐĞ ŽĨ ŽƌĂů
ĐŽŶƚƌĂĐĞƉƚŝǀĞƐ ĂƐ Ă ƉƌĞǀĞŶƚŝŽŶ ŽĨ ƌĞĐƵƌƌĞŶƚ ƉƌĞŵĞŶƐƚƌƵĂů ƉƐǇĐŚŽƐŝƐ͘ WƐǇĐŚŝĂƚƌǇ ZĞƐ͘
ϮϬϬϵĞĐϯϬ͖ϭϳϬ;ϮͲϯͿ͗ϮϵϬͲϭ͘ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ƉƐǇĐŚƌĞƐ͘ϮϬϬϵ͘ϬϮ͘Ϭϭϱ͘
